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WORKING RESULTS 


Obtained by the German Continental Gas-Light Company, of Dessau, for 


Twenty Years—1856 to 1876. 





Gas produced, 


No. of 

@As- Unacconnt 
Year.!works in Increase ed-for 

opera- Total in over Aas 

tion. cubic feet. year pre 

ceding. 
L856 8 24 015.886 | x) 
1857 10 64,470,753 30,546. 867 9.68 
185s 13 125,144,751 60.673. 008 10.59 
1859 143,630,880 18,486, 124 6.48 
1860 - 159,077,359 15,446,479 nD 
1861 —- 172.639.772 13,562,413 G00 
1862 IS3, 610.396 10.970.624 { 
1864 = 195,413,578 11. S03. 18! 1.08 
1864 —- 216,427,870 21.01 4.292 6.06 
1865 14 251,809,057 55,381,187 (+. 8a 
1866 274,999,846 3,190 780 4.47 
1867! ~ 297,616,784 2 G1G.928S 
1868 $24,852,146 27.235 562 6) 
T1869) _ S45 851,716 PO. 999 570 18 
1870) — $71,157,124 HOG 408 $i) 
1871) LS $17, 542.254 46 G85, 114 SO) 
1872 479,098,136 61.555.902 5 BG 
1873! 18 544,384,711 GO YS6 57 5.0 
1874 — 604, 586.741 GO. VOR OB 6.65 
1875 - 653,905,637 {O SLR SS G.78 
The German Continental Gas-Light Com- 


pany of Dessau. 
—_—s 
The Continental Gas- Light Company, of Des- 
sau, was organized on March 12th, I855, with a 
The object of the 
organization was to acquire, either by lease or 


capital paid up of $721,282. 


purchase, a number of gas works, aud to operate 
them 
tion, thus securing the advantages of economy, 
working as far as possible under the same system 
in all the works, and being able to compar 


under the administration of one orgauiza- 


workings of one station with that of all the oth- 
ers, 

The company commenced with eight works in 
operation, with capital as stated above. In 1875 
they were operating 18 works, and two gas-meter 
manufactories, with a capital of $2,934,848. The 
Table which we give above, translated ad pre- 
pared by T. H. Muller, is from ‘‘ Dingler’s Jour- 
nal fur Gasbeleuchtung,” and, we doubt not, will 
be deemed of value by all our readers who are in- 
terested in the manufacture of 


gas. Each 


can, from the figures here given, figure out what- 


man 


ever points he pleases, so far as they are to be 
derived from the facts given. 

The average amount of fuel consumed in 1875 
was 21°86 lbs. of coke per 100 lbs. of coal carbon- 
ized. 
four and a-half millions enbic feet before they 
were worn out and removed. 

The highest average production per retort, per 
day, was 8,314 cubic feet. 

The average production of tar 
per 100 lbs. of coal. 

One hundred and ten lbs, of coal produeed, on 
an average, 467°85 cubic feet of 15°9 candle-gas. 

The following is alist of the 18 works « 
by this Company: 


The retorts gave an average production of 


was 5°67 lbs, 


pe rated 


1 Frankfort-on-the-Oder Dee 1855 

2 Mulheim-on- the-Ruhr Jan. 1856 

¢ \ Pots de 56 

\Nenendort {2works et 1856 

4 Dessau Oct. 1856 

5 Luckenwald 1856 

Gladback st 856 

6 {Ghabeck towers", 28 

7 Hagen Dee 1856 

8 Warschaw Dec. L856 

9 Erfurt Oct. 1857 
10 Krakau Dee. 1857 





the | 


Number of burners. Consumption 


per single burner 





Length of 
eee mains. 
At end of yaad Private. Prussian fee 
? Increase. Lamps 
year ‘ cu. ft 
. eu. ft. 
10.678 
26 097 15.419 
4? (ve 15.925 SOQY 2510 147567 
$8.177 6.155 802 P288 58419 
m4) 6,282 7984 2414 ‘ ( 
HOBO] Q52 R277 9339 si 
OG.451 6.060 S126 SY TOGE 
72,087 rst SOT4 og “Lee 
TO G90 7.65 NO79 tt} WeuTah 
Sy Gel Os] SOE WPS SPS | 
M4881 7,110 174 2420) 
LOY 960 x O79 SOO4 945 
109.339 “ rat) GoTo 8414 
116.279 6.940 9223 2508 
125,914 7,635 POG t4 HG 
132.473 RB OSD USS 9730 1ZV7TOPSRS 
143,171 10,6908 9907 2 O56 Lif 
157.500 14.389 10158 ey: {07459 
169,260 11,700 10446 lf 1496556 
181,781 12,521 LOTO4 LG14541 
11 Nordhausen Muay PS5S 
12 Lenibe rg* May IS5S 
13 Gotha, leased fuly IS58 
13 a bought 1872 
14 Ruhrort 1873 
15 Fupen L873 
16 Herbesthal 1873 


* Changed from wood to coal in 1870 
There are a few points to which we would eall 
attention : 

Ist. 


duced. 


The steady increase in the amount pro- 
From 1858 to 1865 the company was op- 
erating 13 works, the increase in eight years was 


from 125 millions to 216 millions, nearly doubl 


although the increase for each year varied from | 


10 to 21 millions, 
2d. 


ed-for-gas,””’ 


The reduction in the item of ‘* unaccount- 


It will be seen that when the works 
were first purchased this item was nearly 16 pei 


cent., and that under the subsequent manage- 


ment this was kept down to about six per cent., | 
length of | 


notwithstanding the large increase in 
street mains from 747.000 feet to 1,615,000 feet. 
3d. The economy of conducting these opera- 
them 
The 


first year only 5 per cent. was paid, but doubtless 


tions under one head, instead of dividing 


up, 1s to be seen from the dividend column 


the first few years consumed a large sum in get- 


ting the works into a good working condition : 


but as the number of works increased the price | 





Average selling price 


Coal. per thousand cubic 
feet, in dols. & cents 
Price per Divi- 
ton at d ends 
Tons car- works in Street Private ° 
bonized. dollars and Gas. Gas. 
cents. 
Gold 
—_ » 
— 6 
boast >, S4 1.23 1.92 6 
L471 ». 51 1.22 1.87 6 
15464 $93 1.15 i.81 GY 
6s 4.55 1.13 1.77 ‘4 
P8315 {.18 1.16 l ; 
1420 #.09 1.21 1.78 B 
PRvi) b.62 1.15 1.71 oy 
{1 eu 1.13 1.64 11 
} 1G 1.09 1. ie 11 
OOTS 1 1.05 1.48 1] 
t.79 1.08 1.43 112 
| $87 1.04 1.6 114 
{0128 1.13 0.98 1.33 | 11 
$50 1.58 1.02 1.34 123 
5.04 1.0% 133 | 144 
Ou >. 68 1.01 1.34 135 
GAT AC 1. Ta 1.01 1 35 13 
( . 1.87 1.01 l 3 13 
order of the day. If the same amount of money] 
labor and energy were expended in developing, 


business 


the of the 


companies already established, as has been spent 


improving, aud increasing 
in getting up new companies ‘for the benefit of 
the dear people would be much bet - 
ch 


amount of money legitimately made by those so 


consumers,” 
ter and more eaply served, while, perhaps, the 
anxious to serve the public would doubtless be 
We trust that the 
time may some day come when we shall be able 


increased at the same time. 
to publish some collated statistics of our own gas 


manufactories, from which valuable deductions 
can be drawn, that may be the means of enabling 


our makers to work more understandingly, 


and with more concert of action : certainly, there 
are great advantages to be derrved from a tabu 
lated statement like the above, although very few 


pe ints are given. ‘The table could be ve ry largely 


| extended in many of its details, aud would then 


be of correspondingly increased value. 





North British Association of Gas Managers. 


_—_—_— 


The fifteenth Annual General Meeting of the 
Members of this Association was held on on the 
l4th of July, in the Royal Scottish Society of 


Arts Hall, 117 George Street, Edinburgh. Mr, 


| Samnel Stewart, President of the Association, oc- 


of gas was reduced, and the dividends constantly 


increased. 

A comparison of the price of coal with the div 
idends would show a constant improvement in 
the management and manufacturs—for, with coal 
at $3°79 in 1868, the dividend 1] 
and with coal at $5.75 in 1874, it was 13 per cent. 


Here 
that 


was 


is food for reflection for those who argue 
‘opposition,’ or division of the manufac 
ture, benetits the consumer. This isa delusion 
and a snare, The dear people are not the parti S 


who derive the benefit from a multiplication of 
works, administrations, officers, and sets of men 
employed. 

This is proved by the table above, as well as 
by the events transpiring in London, Paris, and 
other leage cities where the business is managed 
as much with a view to the ¢rve interest of the 


consumer as it is anywhere, and where consolida- 


| tion and not multiplication of companies is the 


per cent., | 


cupied the chair, 
The President delivered the following— 


INAUGURAL ADDRESS, 


Gentlemen : You have done me the honor to 
elect me to the office of president, it becomes my 
duty, in introducing the business before us, to 
make a few remarks, and this I shall do very 
briefly, having in view the papers that are to be 
read, and which I fear, from their importance, we 
shall have only too little time to diseuss. 
This 

the 
Many of you know its past history, but I may 


1S 


a very fitting opportunity to glance 
over present position of this Association. 
simply say that fifteen years ago—viz., in 1862, 
Mr. Loudon, of Leven ; Mr. Myers, of Broughty 
Mr. Proctor, of Forfar; and Mr. Mac- 
kenzie, then of Cupar, in the month of January, 
1862, met accidentally in Cupar, and recognizing 
the mutual advantages of association, agreed to 
ask the co-operation of other gas managers for 


Ferry ; 


| this purpose, which resulted in a meeting of 
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twenty managers in Cupar on the 30th of July, | « 


pup the he 


i 


mployed to kee 


1862, when the Association of Gas Managers for | coke sales, but gives a great «i 


Fife, 
Forfar, was formed, t« 
called the * Seottish As- re 


Kinross, Perth, and!s 


the four eounties of 


A similar Association, 


sociation of Gas Managers,” was, in September | e 


of the same year, formed in Edinburgh, with a! 


membership of twenty-two managers. These two | t 


Associations united on September 14, 1865, form- | done. 


ge the present ‘* North British Association, le 


ine the furnaces and flue-port 
rts; these rapidly become cl 
torts covered with 


ffects their proper heat that 


‘ry, or will cause less | Cal 

han to econtinie VOIR! t 
[ am of opinion t 

ysses would be oided if 


with a united membership of tifty-four, and it is | to the endeavor to introduc 


+ 


not too much to say that the gentlemen who pro- |r 


iu sed the se 


union, could hardly have imagined that the united | while 


Association would have 
’ 

it has, or that it 

] 


Inany « ther Associations in all parts of the cow v 


try, on the Continent, and in America, having the | y 


ume object n view namely, the 


(Associations, and carried out the r or by using ¢ 


risen to the Importance | pli 


would have given birth to so. e« 


advancement | n 


etorts by fas rene } 


le coals are che 


nsiderable 
vould not only allow the he 
vith regularity, but do away \ 


ices and round the retorts, 


of the science of gas-manufacture ; and it must ! labor and loss connected t 
be very gratifying indeed to the gentlemen to The trouble and bor connected 
see the posit n this Association now holds. ing of purifies nna the ] 

I am not aware that There have ever been any »] ved make 
viscissitudes in the career of the Association, but, duction of some « t ious ! 

1 the contrary, it has alway had a vigorou moval of the mpurit ot 

‘owth, continually increasing in strength and | which is the onlv impuritv at p 
isefulne what mav be « ‘ ( { 

We have now a membership of 1383, of which | ce by which ‘ 
110 are ors ry members, and it is annually in” ized for the purpo . I 
cre } Lhe list of membership includes thi and that this very } nt ! 

rity of lenhdlbe gas manag 1s in the eom being realized is very evident Wi 
try; but, as there are about 250 gas-works in|member the many talented 
Scotland, there is still room for a large accession | among our southern brethren, w 


to the membe1 ship, 


and itis the duty of all the |! 
embers present to press upon all interested the l 


importance of the work done by the Association. 


If those 


manufacture of gas would only 


directly or indirectly interested in the 


recognize what |t 


has been often said, but cannot be too often re- | 1 


soon realized facts in daily pract 


and workin for. t 


rected to, 
s, therefore, little doubt, I t 


I will mention a few matters 
hat concern us all, and the first, and to 


‘ J ] 


mportant, item is that of ¢« 


pe ated, that it is not « nly mutual improvement to say, is now reduced i | 

which is sought in these annnal gatherings, but | asit was before the great rise in 1872 

the best and cheapest means of serving the pub-|is being made a corresponding red f 
lic interests by the economical manufacture of | selling price of gas all ove t 


gas, it is only reasonable to think that the advan- |1 


tages of the Association would be more sought | 


1of,~ however, th 


we such extreme reduction 


ifter and our membership would rapidly increase, | margin of profit, for I be 


both gas makers 


Of the waste products we Oo} ly now sell ammo 


nia; but the sulphur and carbonie acid should |’ 
also become an item in our returns from residual 
products. With respect to economy in labor, the 


most important item is that of the retort-house. 
In Scotland the majority of the works are small, 
or of moderate size, and, so far as we are concern- 
ed, nothing has yet been brought forward that is 
suited for general adoption. 

Any retort charging or drawing machine ry, as 
yet introduced, would not suit half-a-dozen gas- 
works in Scotland ; it is all too large or too ex- 
pensive to allow of its being « mployed, except in 
the very largest works ; in the remainder the re- 
tort-houses are unsuited, either frem their size 
or from their having the retort power distr’ buted 
over several retort-houses, so that a number of 


machines would be required, thus making their 


. i | ting mains, make this impossible t 
adoption Loo expensive. le . : 
f 1 . ' fore, useless for consumers to insist up 
I have a strong feeling that the direction our | 
. . and their attempt to do so ean only 1 t 
studies should take, both to effect the economy in ; 
‘ 3 . . noyance and discontent. 

charging retorts proposed to, be effected by ma- aie ip 

7 5 LF f i The efficient consumption of gas 1s a ter 
chinery, and the continuous distillation of coal, is : ; ‘ 

‘ so much importance, and one that effects the in 


by the imtrodction of upright retorts, which, 
although not so easy of application where caking 
coals are employed, may be used without diffieul- 
iy for Scotch cannel coal. 

We in Scotch gas-works are also subject to a 
great loss in heating retorts, from the large per- 


centage of ash in the fuel we have to use. It not 


only necessitates a large quantity of coke being 


served when the profi 


of coal, the amount of 


; area supplied, and the 


from the public they so well deserve 
' 


we ption, without difficulty, of t 


provements in works and processé 


ture that from time to time ariss be 


mut the moment the necessity ocem 


ing so, I believe it would lead 
low rice being maint he l, t 
| 


tine one, depen ling upon ever 


I may here further remark, wit! 


rice at which gas is sold, that 
] 


ippear to be of the Opinio! that the m 


be the same in all towns, and esp 


wich lie near to each other r ; . 


ever, 18 quite erroneous, the diff 


quantity of gas sold, the conditior 


ments of the works, the nature and 


condition of the 


| terests of both the makers and consumers of 
gas, that it has naturally always received a larg 
amount of attention in the remarks of my prede 


cessors, and has also been referred to at lenet 
in the able lectures of Dr. Wallace, Mr. M‘Crae 


and others. The valuable suggest wevel 
contained in the lectures of these gent ‘ ‘ 
not received the amount of attention and snp; 








» have given the matter any 


herto been content to adopt some 


patent burners, in order to 
the evils complained of ; but to you it is 
the complaints of defective 

tall due to the particular kind 

i for although there is serious loss 
from the use of badly-con- 

vet there is also a waste from 

ler excessive aud largely 


nd from the defective man- 


re , 
houses of the consumers are fit- 

however, littl chance of the ery 

g¢ done away with, until con- 

! the fact that there are certain es- 
under which the gas must be 

tisfactory result, no matter 

nel used, or quality of gas sup 

‘ ditions are, that the interior 

Hit | f ample size, and fitted in 

it they are in efficient work- 

| condition, that the burners are in 
tion, 1 that tht supply of gas is 


uated by the consumer at the meter 
imption of gas, so that it may be 
varying and moderate pres- 
will ever be efficiently attend- 
upplying the gas take the mat- 

there is little hope, and the necessity 
rers, must eventually tuke 
ist be my exeuse for bring- 


byect before you again, 





\\ respect to the fittings, the consumers of 
es have usually very little 


of piping required, or if 


titted. Again the gas-fitter is 


idown to a price often so low, that 
the use of cheapest material, putin in the 
} ble time, will enable it to pay, and 


i piping used 


are usually so small for 
that in many cases but a 


ipses, altel the work is done 7 before 


time « 
of bad points ont a defective supply. 
remedy I would suggest is that gas com- 
ould ts upon the Louses being fitted 
piping, ace rding to a certain seale of 
it the number ot burners in each house, 
piping be covered in until certified 
t re of the right size, and laid in a 
ud no burners should be used 
ther sold or approved of by the 
pa.y supplying the gas, or some official 

itor the purpose 
j per regulation, at the meter, of the 


at which the gas is consumed is so nec- 


vt conomical consumption, that gas-regn- 
t should be more generally used than they 
re here is occasionally some annoyance Caus- 


the use of defective regulators, but if those 
le by Mr. Peebles be 


satisfaction. 


used they will give 


( imers should also be reminded to use only 
kind of burner in a house or place of busi- 
as to use in one part of a house ad escription 

f burner that requires excessive pressure to get 
required quantity of gas through, and in 
ther part the ordinary open burner, can never 

f rive a itisfactory result 
It would also have a tendency to do away, on 
part of consumers, with the complaiuts of 
essive accounts, if the meters, instead of being 
ced so as to be very difficult to get at, vere 
put in some convenient place, where the state of 
ndex might be seen at any moment without 
t ble, and if consumers were advised to learn 
to read the meter for themselves, which, as you 
know, can be easily acquired in a few moments 
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by any one of ordinary intelligence. 


is absolutely necessary that gas managers do all 
in their power to remove that feeling of suspicion 
which so many gas consumers | 
are not honestly treated, 
that air of mystery which, 


£as consumers, 


lave, that they 
and to do aw with 
to the minds « 

appr bel 
facture and supply of gas, and | 
which is there the least just cause ko 
standing all that may have been said 
trary, [have no hesitation in savipe 


ay 


irs to 


no 
lige T 


gas managers, have no desire to charge ¢ 
ers other than fairly and honestly, and that 
awecounts of gas companies 
carefully made up as the 
ufacturers, 

It has been recommended that. 


waste in the 


mM order t 


consumption of gus, an 


ment be made in the arrangements for burning 
the gas, 


usually liane 
up, by which a great deal of light 


Chandeliers are 


they were hung lower, or if. wi 


brackets were usec, less gas would be required. 

It is, no doubt, from this cause that 

who use paraffin or oil lan ps, when ¢ 

say they find it cheaper, simply because they 

place the lamp upon the table, or where the light 

is needed, instead of up in the ceiling, 
not required. 


There is also another question 


where it 
whicl 
ing a good deal of attention, and tl 
ity of the gas. 


S recely 
at is the qual- 
To remove the cry of dear gas, 
some are proposing to make a reduction in the 
price by reducing the quality, and snggest the 
use of improved burners, by which 22-candle ¢ 
can be made to give the same results as 28-candle 
gas; but I do not think this object is likely to be 
soon obtained, for, supposing every one to be 
supplied with suitable burners, it is hardly possi 
ble that they would be kept, or would continue 


aS 


in that efficient condition necessary for perfect | 


consumption. And, again, it appears to me that 


if it is possible to supply such burners, and keep 
them in a perfect condition, it is just as easy to 
supply burners that will make 28-candle gas give 
the same results as 34-candle gas: and I think 
there cannot be a doubt that the consumers would 
be much better served in the latter ease than in 
the former. 

The mode by which cheaper gas of lower qual- 
ity is to be supplied is, I understand, by the use 
of second-class cannel and splint coals, the better 
price got for the coke, and saving of expense 0, 


tirst class coals going to cheap n the cost of man- | 


ufacture; but it is very evident that if these coals 
were used in quantities, which would then be 
necessary, they would increase in price until they 
equalled any increased value got for the coke. and 
saving of expense for first-class coals. Itis, there- 
fore, very doubtful if any saving would be made 
in the cost of manufacture such as would permit 
uf any great reduction in the price of the low- 
quality gas; but, supposing such saving could 
be made, and the plan adopted, it is plain that it 
would not do for towns here and there to take up 


the principle, but it must be done generally all 
: } 


over the country at the same time: otherwise, 
however cheap the gas at which the publie in low- 


quality towps were supplied, the constimers 


would insist upon having the better quality that | 
their neighbors were getting, no matter what the | 


difference in price between the places. 

Sut, to say nothing of the many difficulties to 
be overcome, I suspect that so long as the rich 
sannels can be got, as it were, at their very doors. 
the public in Scotland will insist wpon the rich 
quality of gas being supplied them. | 

Indeed, I suspect that instead of supplying a 


low quality of gas at alow price, there is more | 


probability of satisfying the public by giving 
them an imp-oved quality at a moderate price ; 
in fact we, in Scotland, have an individuality, o1 
I might say nationality, in the quality of our ga 
supply, which I expect will continue until first- 


class cannel coals become too scarce, and conse- 
quently too dear, too permit of our using them. | 
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The Manufacture of Coal Illuminating 
Gas.* 
AtrreD P. Travutwery, M. E 


Continued from 


By 


MATERIALS 
available for the 


l he " 
kinds of « 


vhich are purpost 


ture ost important of these 


od, 


iphtha, and similar 


and organic 8 
hydroe 


according to the 


val, w 
troleum rbo 
gas thus produced is ¢ illed, 
from which it is pre pared, coal illuminating g 
g1s 


Th ide 


) 
Ol 


ras, nnd petroleum or in this cor 


ly, mention might be of the s« 

ubjeet of this paper being the mannfacture 

t might be considered de 
reasons which determined this se 
. the dis 


ravania itter 


AS from coal, 
the 


1 it will 


iting 
rive 
not be amis refore. t« 


ss 
advantages and dh lin 
f gasfrom materials 


WOOD GAs 


The fact that gas may be obtained by 


the like, 


we have already seen in our historical sk 


wood, peat, and occupied the 


engineer, as early as the 


of 


have been great, since, when produced at a tempera 


1 French 


year iait 


illuminating power the gas. however. 

ture sufficiently high to char wood, it consists mainly 
of carbonic oxide and marsh gas which, as is wel] 
the perce 


very small 


known, are non-lnminons, while ntage of 


If well 
with the 


| temperature sufficiently high, a gas of great lumin- 


luminous heavy hydrocarbons is 


| seasoned and thoroughly dried pine be nsed, 


osity may be obtained: in its crude state, however, it 
contains large quantities of carbonic oxide —in some 
| instances as much as 40 per cent—carbonie acid 10 per 
cent., hydrogen 20 per cent., and marsh gas and light 


|hydrocarbons 23 per cent; in order to remove the 
| ° : 

| carbonic acid thoroughly it 1s necessary to employ a 
and this is one of 


for 


The large percentage of carbonic oxide 


| large quantity of hydrate of lime, 
lthe great objections to w o1 as a material As 
manufacture, 
is a second serious objection in every respect; and 
then, te 


is a further drawback 


10, the expense of properly preparing the wood 
to 


its nse for these purposes 
Wood gas has its advantages, it is trne, but it has 
never been applied on a large scale for any length of 
of 


southern cities during the late war, but it was speedily 


time; it was used temporarily in a numbe: our 


abandoned when a satisfactory coal supply was se- 
| , ply 


l}eured. It is in use, on the other tand, in several vil- 


lages out West, where wood is plenty and coal is 


scarce; but even here it is rarely used alone, being 
The 
to the 


this evidently is limited 


| enriched in most instances by means of oil gas, 
| same remarks, essentially, apply equally well 
| case of gas made from peat 
in its application to those localities where peat abounds 
|} —the expense of preparing and then transporting a 
bulky article such as peat, being too great to enable 
| it to successfully compete with other gas-making ma 


terials 


OIL 


GAS 
| rn . } 
The manufacture of gas from resin, oils and similar 


of many experi 
that val 
patent in this direction having been 
granted in England to John Taylor, June 13, 1813, 
| No, 3929, The first gas made in New York and Bhil 
| adelphia was from resin and oil, but in the course of 


At 


| hydrocarbons, formed the subject 


ments at even as early a period from c¢ 


itself, the first 


as 


on 


a few years coal gas was substituted. present re 


| sin is rarely, if ever, used in gas making. 
The manufacture of gas from petroleum, naphtha 
and other similar hydrocarbons, on the other hand, 
field for 
consequently a very lerge number of processes to this 
end h 


Such 


forms a much more fruitful invention, and 


ve beeu and are still be ing sugg sted and tele d. 


gas 1s in use at present in quite a number of 


*A Graduating Thesis at 


nology. 


the Stevens Institute of Tech- 


ight dourn 


| bon gas obtained from petroleum or naphtha. 
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small towns, villages, and mills in different parts of 


and, it is stated, with considerable suc 


s~ountry, 


It is generally believed, however, that at tl 

present prices of petroleum, with an immediate pros 
pect of a further increase, it cannot compete In cheay 
h coal as a gas-making material, and then only 


xceptional eases. Petroleum gas undonbt 


number of very important advantages 


thers that the plant and the labor required it 
ufacture of the gas are not as great as in the 
ras, the expense of purifieation is reduced 

bei 


@ free from sulpbur and ammoni 


while a better gas in some respects 1s of 


it would not be difficnlt, on the other hand 
a number of equally important disadvantages 
which are invariably connected with the processes of 


manufacture as now practiced, Then, too, the whol 
of p 
a great diversity of ophvon exists among the 


the 


cas 18s one 


troleum or naphtha ¢ 


in regard 


profession ; many claim that when 


ll, it must be diluted with either air or bette: 
make it a marketab! 
that 


and that it is simply 


in order to 


, on the contrary, contend 


‘ally 


Wwroug, 
it in uppropriate burners and 
ted state 
unount of 

therefore forms & most comprehensive topic, 


ad 


inadultera The subject has received 


attention, particularly in this coun- 
much so indeed that it was thought visable not 
to attewpt a discussion in this connection and at any 
length, of the value of petroleum *s a material for gas 
mannfacture.* Oil gas, moreover, has never, to onr 
knowledge, been used alone on so large a scale as 
500,000 cubic feet per diem. Naphtha, it is true, has 
been and is now being used to some extent for the 
purpose of ‘‘ enriching’ the poorer quvlities of coal 
gas, and it might perhaps have been similarly em- 
ployed here, Just at present attempts in this direc- 
tion are being made at several works in this immedi- 
least two 


ate vicinity as well as elsewhere, and in at 


instances with some success. There is no doubt, 
however, that the subject is still a matter of experi- 
ment, but one promising good results. 

We now have to speak of what has been called 


WATER GAS. 

for the manufacture of which numerous processes ex- 
ist. The general princip es upon which they all de- 
pend, may briefly be stated as follows: When steam, 
preferably superheated steam, comes in contact with 
red hot earbon either in the form of coke, charcoal, 
or anthracite coal, it is immediately decomposed ; the 
hydrogen is liberated, while the oxygen combines 
with the carbon to form carbonic acid, and particu- 
larly carbonic oxide. These gases being non-lumin- 
ous, it is necessary to furnish them with an illuminat- 
ing element in some convenient form, and this is done 
the 
gas, that is to say, by charging it with the bydrocar- 


This 
carburetting, then, amounts in reality to nothing 


by what is technically termed ‘* carburetting ” 


more than euriching the gas as is done in the vase of 


poor coal gas; the same remarks, therefore, which 
have previously been made in regard to oil gas, apply 
with equal force to the case of water gas. In addition 
to this it may be stated that of the many water gas 
processes which from time to time have been proposed 
and tried, all with one or two exceptions have com- 
pletely failed. A good illnstration is afforded by the 
case of the Spencer process, which, though involving 

number of 
diff 


Sow 


peculiarities in the details of the plant, 
rs in principle but slightly from other processes. 
two years ago it was in use on a large working 
scale at a works in the immediate neighborhood o 
New York city, 


main difficulty appearing to have been the enormous 


but it was speedily abandoned, the 


carbon deposits at all points in the process. 
It is not to be understood, on the other hand, that 


vater gas processes are failures in every re- 


pect, and although their success in the future would 

not appear to lie in the direction of illumination, yet 
* Its merits will be found fully discussed; in a report made 

bv Mr. H. H. Edgerton to the Fort Wayne Gas-Light Co, in 
‘Ga8-LIGHT JOURNAL,” April 3, 1871, et seq. 
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it is not at all improbable, that we may have to look 
towards them as processes for the manufacture of 
heating gas. 

It is greatly regretted that the reasons—and they 
are quite numerous—which determined the choice of 
coal as the raw material for the projected works could 
not, in the first place all be given and then not as 
fully as might have been desirable; both time and 
space, however, did not permit of a different course 
being taken. 

Having, then, decided upon the use of coal in the 
manufacture of illuminating gas, it is but natural to 
look about and see which of the many kinds of coal 
are suitable for our purposes, and nothing will enable 
us to to do this more rapidly and satisfactorily than a 
cursory sketch of the geological formation of the sev- 
eral coals. 

It is well known that they are the fossil remains of 
vegetable matter; the processes by which they are 
formed, however, are even now the subject of consid 
erable speculation. The simplest and, at the same 
time, the most probable of all the theories that have 
hitherto been advanced is, that the process by which 
this was achieved was one of very slow decompoxition, 
aided by heat and by the enormous pressure of super 
incumbent strata, and whose tendency was to aepar- 
ate the carbon in a state which approached almost ab- 
solute purity. We should, therefore, not expect to 
find this decomposition to be as complete in the case 
of the so called lignites or brown coals, which still re 
tain to some extent the appearance of the original 
woody fibre, as in the case of the older stone « oals, 
which in this respect present an entirely different ap 
pearance. Now, it sometimes occurred that in some 
instances this process of decomposition went on more 
slowly or as the case may be, more rapidly than in 
others, and consequently coals will be found to vary 
considerably both in their chemical composition and 
their physical properties. There are varieties, for in 
stance, possessing besides pure carbon, which, being 
the least volatile of the constituents, remained long- 
est, quite a percentage of hydrogen and oxygen; then 
agair there are others in which ths process of decom- 
position has gone so far that the more volatile ele- 
meuts have almost completely separated, leaving fully 
93 per cent. of pure carbon. The former are known 
as our bituminous and the latter as our anthracite 
coals, 

Now, as we shall subsequently see, gas manufacture 
by the ordinary method involves the destructive dis- 
tillation of coal; we should, therefore, expect that 
coal to be best suited for this purpose which contains 
For this 


reason the anthracite coals cannot be used: they are 


least free carbon and most volatile matter. 


only then capable of being transformed into gaseous 
products when supplied with another gaseous body 
the oxygen of the air, for instance, for which the car- 
bon has a wonderful affinity ; in this manner, though 
the anthracites are entirely useless for our purposes, 
that is, those of gas manufactu by the ordinary me- 
thods, they are most excellent when used as fuel. 

The bituminous coals, on the other hand, have not 
undergone so entire a transformation; the volatile 
elements have not yet been liberated, a certain amount 
of oxygen and more especially of hydrogen in the 
form of hydrocarbons are still retained, and upon 
these constituents is based their value as materials for 
gas manufacture. In selecting a coal for this special 
purpose, however, other qualities, not common to all 
the bituminous cvals, require to be taken into consid- 
eration. Some varieties, the dry, bituminous coals, 
for instance, decrepitate on being heated, and are de- 
compcsed without becoming soft or pasty—in other 
words without ‘‘caking”’ as it is technically called. 
These are of little or no value for our purposes, since 
the decomposition, from their peculiar nature, must 
necessarily be both incomplete and at the same time 
must proceed very unevenly. Those coals, on the 
other hand, which cake freely and uniformly, contain 
a large percentage of volatile hydrocarbons, and but 
little sulphur in the form of the sulphides of the more 
eommon metals and which, finally, leave but little 


| ite selection will be a matter of some diffi ty particular 


ight H#ouraal, 


gas manufacture Chis class of i but 3.800 eubiec feet from a mix- 
coals, therefore, is usually known unde | Cow Bay and two-thirds Westmore- 
‘gas coals The best of these sl 1 ¢ it | hile when the former alone is used there 
ne per cent, of ** fixed ” and four per « : » difficulty tever in purifying 6000 cubic feet 
posable” hydrogen (Wagner's Chemical 17 if gas per b of lim Other Nova Scotia coals 
In addition to the coals may be mentioned under | like the Pictou, Glace Bay and Lingan coals are even 
the head of ** ernde materials the sev ! 1 I lphnu 
ous shales and the so-called sphalt I } not ( ha 1 coals we may note as being 
often used on account of their high } t it : nera is entichers, the Peytona and 
usual in many works to have a small Cannelton cant fromthe Kanawha Valley and the 
on hand, for the purpose of increasing t Red Bank ¢ from Pennsylvania, . 
power of the gas, if it happen to fall | I As } previously been stated, there is but a very 
ird t shade of difference, if any, between the Penn, 
Having, then, become juaint Westmoreland 1 Youghiogheny coals; keeping in 
of bituminous coals and aiken r crude mat mind the fact that the amount of volatile matter in 
are at our disposal, it now becomes neces | { sand the yield of gas per ton is as high al- 
cide upon those gas coals which ild apy { tas in any of the others, that the amount of gas 
most suited for our given purpos 1 1 } bushel of lime is much greater than in 
( f the other coals, and that the coke is of a 
hese sia Fe th | ra iin of WH fa tality since it contains but little ash, it 
somewhere th n Ne York cit P| | ir on the whole to be most advantageous 
; t tl vals which have just been enumerated. 
it would probably be found to be most noi il and » TENE ‘ us which Mave J ; 
generally advantageou inless p nt | J Despard coal, it is true, 1s superior ” ther in 
for the “is | la be mad tdi ‘ 30ome respects: on the othe: hand, the yield of voke 
heats + os gey pea Nay 1t only smaller but of an inferior quality, by rea- 
which already serve as mak of the arent percentage of salphur, whose tend- 
section of the country} enc) to cause the formation ,of clinker when the 
It was formerly customary in this : n other ke is burnt as fuel. It also appears that the per- 
parts of the United States, to usa Fi 3} nd B of ashin the Kanawha coals is unusually 
| while that of the volatile constituents 1s some- 
ere aye re ees it above the average, but we were unable to obtain 
American coals, and even 1! ther é ficient data to permit us to judge fairly of theis 
some of our Eastern States in which tl stat f af merits as as coal 
fairs still exists. At present, however, but fi Ch vals which we have selected for the projected 


general use in this vicinity and in 
in this vicinity use foreign gas coals Philadelphia, than any other of the coals which we 


mavagers have found that, althoagh t N 


ve enumerated. One of their shipping ports is 

caking and the Scotch cannel coals are | sulphur South Amboy. N. J which would probably be the 
than our native American coals, yet the ¢ my most central point for the coal supply of the new 
, vorks. In regard to the final selection of the cannel 

= a by the = of me dat =" = i Lyin u us whi h vill be used for the purpose of enriching, 
long run than would appear at first sight Pro | the choice lies between the Red Bank coal frem Penn- 
jected works, therefore, will be limited to th f\ evlvania and the West Virginia cannels. The former 
American coals only The coals which thus are at| Of these is not as large ly used in this section of the 
' : : « country as the latter, and since no reliable data in re- 
our disposal are SO vVéE ry numerous, and I I ery the Ri d Bank nasi oould hie obtained, we ave 


nearly equally good for our purposes, that the defin-| restricted to the use of the West Virginia cannels; no 
coal is here given the preference, because 
all generally considered to have very nearly 
value for the purpose in question, It is well, 

however, to limit their use as much as possible, not 
the greater part derived from the Youg! heny « nly becanse of their high price, but also of the fact 


The coals which are used in and about New York | ey are 
the same 


city and by the Philadelphia City Gas W 8, are f 


field near Pittsburgh, Pa., and from that n in| that the resulting coke is of an inferior quality. 
| West Virginia, which traversed by t | } 1e several bituminous shales and asphalts, or 
f a, ll iss y 3 ) t \ Da 
R A the f iching materials” now require a few words ; 
viver. Among ie former we may ment I he ? 


the reat cost precludes their general use, but it is 
isual in many works to have a small supply on hand, 
some of our managers seem to give the prefer to | in order to be fully prepared for such emergencies as 

in abnormally low illnminating power in the gas, The 
most ec ymmMon of these materials are tho Hartley min- 
per cent. of vola- 


Westmorelandand Youghik oher ve ikin 


the latter coal, yet they are practically of the same 


qnality. They rank among the best of our Americar 


eral from Australia, containing 8&2 


coals and yield per long ton, an average of about} tile matter, the Albertite from Nova Scotia which 
9,500 cubic feet of gas, having an illuminating power ntains but 4 per cent. of ash, and finally, our Vir- 


The Waverly and Red ] Siena’ nia Grahamite, yielding 15,000 cubic feet of twenty- 


eight candle gas per ton. 


of 16.5 condles. 





coals are also considered good gas coals, but Se be ebtinned:) 
they are not as largely used as are t 
rer sastbaaiee st pe — iene ' North British Association of Gas Managers. 
quite numerous and are extensively u | Lhe Muy 
phy Ran and Despard coals may be found i: e ir From Reportin ‘* London Journal of Gas-Ligeting.’’] 
several large works in this vicinity; the same is ty ae 
of the Cannelton, and toa less extent of the Nev Mr. D. Bruce Peebles (Edinburgh) read the fol- 
burgh Orrel and the Fairmount coa The a lowing paper on 
price of the coals which have thus far been enumera GAS GOVERNORS, WITH DESCRIPTION OF PEEBLES’ 
ted, varied during the last few years rom 6 to 6.51 ATENT GOVERNORS FOR STATIONS, DIS- 
per ton, delivered in New York RI DWELLING-HOUSES, AND 
Comparing these coals with those from t Britis} PUBLIC LAMPS. 
Provinces, we will find the advanta Je8 eatiy on ti In the + ly davs of gas-lighting, amongst many 
side of our Pennsylvania and West Vir; 1 coals ther difficulties encountered by gas engineers, that 
Prof. Charles F. Chandler gives the nlages of of controlling pressure must have obtruded itself 
sulphur in these coals as follows rsistently and vexatiously, and none the less so that 
Nova Scotia, Cape Breton, from 3 ", t its influence in modifying the quantity and quality of 
Red Bank, Pa the gas produced, and economizing its consumption, 
Westmoreland. Pa.... 1.50 was not so well understood or appreciated as in the 
Murphy Run, W. Va...... 1.88 "s to 3.06 present day. 
Among the Nova Scotia coals which may be found The exhauster was then unthought of, so that in 


in our markets, we may mention the Block House | the very first process of the manufacture the produc- 


from Cow Bay, as being in use in one of the largest | tion of gas was hindered, while, after it was made and 
works in New York city. It is preferred mainly be- | stored, the influence of pressure was again felt in the 
cause of the excellent quality of coke which it yields 


difficulty experienced in retaining it in the vessels and 
that itis a very ‘‘dirty ” and sulphurous coal, how 


pipes for distribution. ‘The excellent manufactures 


ash on being burnt, are most excellently adapted for | ever, is made evident by the fact that a bushel of hy-/ in distributory plant at the service of the gas engi- 
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in 
that 
pressed into use, and patents 


neers of the present day were not then to be had 


deed, so difficult was it to obtain ss rvice-pipes, 


old gun barrels wert 


yaper. 


With such materials as these, the jointing mnst of ne- 


taken out for making pipes of wood and of | 


cessity have been very imperfect, and leakage—that 
nightmare which even now haunts the pillow of many 
a gas engineer—must have been a source of irritation 
annoyance and loss. 

the 


Scotland Gas Managers Association for 1875 


f 
6. lately 
published, out of 68 Scotch gas companie?, whose 


From valuable annual report of the West o 


managers filled np the leakage and unaccounted-for 
gas column, we find— 

11 companies having a loss of from 7 to % per cent. 
15 ° sé 10 to 14 és 
91 «e se sé 15 to 
14 companies having a loss of 


1¢ 
1 


“é 


I 
1 


With such results, even with the excellent pipes and 


tubes now made by many eminent firms, employing 
machinery of the most perfect description, and devot 


ing their whole time and attention to t} mannfac 


ture, what must leakage have been in early times, 
1 of 


and had no proper means of even estimating or check 


when engineers had to use any kin makeshifis, 


ing the loss therefrom? In order to clearly under 


stand the effect of pressure on leakage, we shall only 
consider the results of a single experiment on the dis 
charge of gas through an aperture at different pres 
sures If we tako a piece of metal half an inch thick, 


» 


and drill a hole through it 2-10ths of an inch in diam 
eter, as representiug a small leak in an ordinary 6 or 
8 inch gas-pipe, we find, through this small ap 


the discharge of 28-candle gas to be as follows 


rture, 


Pressure. Quantity per hour. 


0°5 inch ft 
10 ‘ ‘ 
1°5 in a dei su 
2”) 94 


66°512 


se jHoY'OLG 
179 
SO5 


3°0 


oe 103°857 
Delivery of atmospheric air through an aperture of 
the same dimensions— 


Pressure. our 


Quantity per h 
be aye ft 


0°5 inch canoes sukanaae . 33°958 cu 
sh $?°105 . 
b2°172 


60 000 


The specific gravity of air being 1°000, and 28-candle 
gas about 0°645, we would, of course, have a much 
greater leakage with 15-candle gas, having a specific 
gravity of about 0°443. In these experiments, no ac 
count was taken of temperature or barometric pres- 
sure. They merely show appreximately what an en- 


is le 
through cracks in pipes or badly made joints, and also 


ormous loss may take place by continuo akage 
the effect of pressure in increasing or diminishing the 
loss. We here have a discharge of 42°6 cubic feet per 
hour at 5-10ths pressure, and by an increase of only 
doubled 


This gives us some idea of the necessity of keeping 


10-10ths, the delivery is as nearly as may b 


down pressure in the mains to the lowest possible 
point compatible with a proper supply to consumers, 
accounts for the ruinous results 


and it also which 


must and do take place where there are badly laid 
mains, and the gas let away freely from the gashold_ 
ers without check or hindrance 

As might be expected, the attention of gas engi- 
neers was soon directed to the necessity of getting 
some metbod of modifying and controlling pressure, 
and the first attempt seems to have been made by 


Clegg in 1815. In that year he patented a governor 


theoretically the same as those now in use, although 


deficient in one of the most essential parts—viz., the 


cone valve. Improvements were sOon made, how- 
ever, as we find that Accum, who wrote a treatise on 
the manufacture of coal gas in 1819, described and 
illustrated a governor, having a cone attached to the 


dome of the bell, and closely resembling the instru- 


| varying rates of consumption. 


Pec 
same subject in 1851, gave a description and 
if on the 
had not 
then been so thoroughly roused to the importance of 
been, if we 
by the patent list, as we find only 15 patents taken 
1815 but 


the latter date and up to 1866 no lessthan 249 patents 


ment of the present day kstone, another writer 


on the 


drawings with little, any, 


Improvements 


governor described by Accum Attention 


the subject as it should have may judge 


out between the years and 1841 between 
were granted. while since then every year has added 
largely to the list. nor does there seem any likelihood 


of inventors leaving the governor alone even now, so 
that ultimately we may expect to see a pe rfect instru 
ment 

Notwithstanding the labor 
and the 


voring to improve it, no great progress has been made, 


that has heen bestowed 


upon if, time that has been spent in endea- 


and “not much novelty introduced either in its con 
struction action 

It would be 
cribe the many varieties of governors which hs 
shall, 


come into ordi- 


or 


to ennmerate or des 


a worthless task 


ive been 


invented or even manufactured, and we there 
f those which have 


, 
ore, only consider 


nary 
liable 


use, and which experience has proved to be re- 


instruments, although, in doing so, many may 
be missed, having good points in their favor 
Beginning with Clegg’s governor, which deserves 
our special consideration, as being the first model of 
has come into such general nse 
the 


bell or holder working in a tank amongst water 


an instrument which 


we find, on looking at drawing, that we have 


a 
with 
a pipe standing above the water-level, for the admis 
sion of regulated gas between the top of the bell and 
A 


an axisina 


the water. beam is supported on a_ piller, and 


works on similar manner to an ordinary 
At each end an arc is formed for chains 
is attached the bell, 


On 


scale beam. 
over, to one of which 
the other the 
nearer the centre of the beam a chain is hung, to the | 


working 


and to balance weights. an arc | 
end of which a cup containing mercury is attached. 
Dipping into the mercury is a pipe, having a partition, 
the condnit on one side of the partition being con- | 
nected with the inlet gas, that on the other side with | 


the ontlet gas. At the bottom of the partition is an 
aperture, which is closed or opened as the cup with 
mercury is raised or Jowered. When the ontlet pres- 
sure required is adjusted by the balance-weights, there | 
should then be 


tial pressure he 


no variation, because, should the ini- 


increased, the aperture is proportion- 


| ately closed, while, if it be decreased, the aperture is 


opened in a corresponding degree with the same re- 
sult. A responsive action takes place also with the 


It a large supply i8 


| wanted, the gas is drawn away from under the bell, 


which immediately falls, opening the aperture ; while» 
consumption decreases, the bell immediate ly rises, | 

giving a less supply at the same pressnre. 

We may notice particularly here, that 


in Clegg’s 


vovernor. which is the prototype of all those now in|} 


use, we have 


ble 


Four years after the date of Clegs 


a constant outlet pressure, with a varia- 


opening 


rs 
‘4 


patent, Accum 
published his treatise on the manufacture of coal gas, 
and in it we find the float governor clearly described 
The drawing shows us the instrument, having a bell 
attached to it, 


The float serves the 


with annular float and a cone valve 


hung from the dome of the bell. 


same purpose as the back balance-weights of Clegg's 
governor—viz.., 
supply. The 


in Clegg’s, t 


to raise the bell and diminish the gas 
resuit of the 


mut the cone 


action is also the same as 


valve was an immense im 
provement on the mercurial seal, as it was much more 
delic 


ing. 


ate in its action, and obviated all danger of blow- 
The three 


extensively used 


varieties of 
at the 


Station governors most 
the 
governor, the wheel governor—which is merely a 
the the 


all familiar, and 


present time are beam 
float 
if 


them with those we have now described, we see how 


wodifieation of beam—and governor 


With these we are we compare 


little advance has been made, and how closely the two 
early types have been followed. 


Coming between the wet and dry instruments, is 
j the mercurial governor, which, so far as I know, has 


| did 


} an ¢ 


| Law n M 


| erably modified by the variable consumption 


only been used for house purposes These have be 
made by Mr. Hulett, of London, 1 his 


A later form is that made by Mr 


who patente 


rangement L854, 
Buscl 


which works in a mercurial seal, the valve being sns 


in 


of Oldham He employs a bell made of ¢! 


from the glass bell in a similar manner to t) 


pended 


governor invented by Loos, which we shall not 


when we refer to lamp governors. These mercuria 
governors give very good results, but mererny is 

pepsive and awkward to work with, while its tendenc 
to act 
Accide 


spilt into gasometers, whereby the blo 


on other metals is somewhat against its use 


have not been from 


its uncommon its beir 
‘k tin cylinder 


No do for 


ernor has 1 


and pipes have been destroyed ibt soms 
of the 


th extensive use 


these reasons, mercurial gov 


me into si as it otherwise won 
done. 

» first really useful dry governor was invented by 
far back 
irs since his specification appeared, 
the 


doubt many of 


el Crosley, so as 1825, and althongh it 


ol ye might 
of 
modified 
of th 
a flexible dia 


nsed to describe 
No 


nsS1 ler ibly 


fairly rs the 


dry roverno 


t day them are 


= 


hole of 


improved, but the action 
them depends on the use of 
a leve 

We shall examine th. 
us later on. Meantim« 
by Mr. 


one snited for 


iragm raising a plug or valve, or actuating 


pl 

to whicl is attached. 
before 
governor 


he 


The peculiarity of his 


the valve 


. governors , the 


pressure invented Dnuckham 


be mentioned re as using with 
mpresse d @ 


th 


of a le ver, 


is. arrangement 


is, diaphragm is connected with th: 
to the 


attached. 


long arm 


other or short arm of which thi 


valve is This governor was In use on the 
Midland railway some years since, when compressed 


The 


indoned ;: 


gas was tried for lighting the carriages, system 


not give satisfaction, and w arb but 
not from any fault of the governor. 


t gas, and control 


Besides sending out g 


ling it, sO as to 
give a proper average pressure to the level parts of 
cities and towns, there are districts of 
to be 
illustrate this part of the subject, 
of the 


great elevation 
To 


we may refer to the 


supplied, such as we have in Edinburgh, 


position Edinburgh and Leith yas works, in 


| connection with one or two of the elevated districts to 


which the gas 1s supplied. Setting aside the gashold- 


ers at Canonmills, and assuming that the gas is sent 
from Baltic Street, Leith, we have Princes Street. at 
levation of 206 feet, Li , 236 feet, and parts 
the Lawn Market 288 feet above the level of 


and as pressure increases about (0'l inch on a 


berton 
of 


work 


© he 


water-g 


auge for every 10 feet of altitude, and the min- 


imum day pressure at Leith is 0°8 inch, we have in 


the daytime a pressure of about 2 


9% inches at Princes 


street, at the 


3°1 inches at Liberton, and 


rket. 


3°6 inches 


rhe 


so that 


night pressure at the Leith works is 1°7 inch 
should be 
give the night pressur 


‘h, 


0-9 inch added to the above day 


pressures to at the three ele- 


vated points named, whi however, will be consid; 


cro 
b 


ing on 
between the works and these districts, and also by the 


friction in the pipes. To remedy this accession of 


pressure, an automatic instrument is required, which 


will respond and act in sympathy with the station gov- 
ernor at the works, reduciug or increasing the pres- 
sure at the district when it is increased or reduced at 
the works. It will be obvious that an ordinary gov- 
ernor cannot do this, because, as we have seen, when 


once it is adjusted, the outlet pressure remains inva- 


altered 


Brothers, of 


riable, unless the weights : 
The late Mr. Orlando 
aft ] 


mi 


re 
Blackburn, one 
y of talented gas engineers, invented a very 
for district purpos« 
of a cylindrical case, with inlet and outlet pipes, asin 


is governor S. 


It consists 
the ordinary governor, and the bell or holder is form- 
ed with what is termed a difference chamber, as seen 
on the diawing; 


ed with the atmosphere by a pipe, whic 


(‘his difference-chamber is connect- 


h supplies or 
discharges atmospheric air as the holder rises or falls, 
rhe tank or casing is closed by a cover, and gas is ad 

mitted between the cover and the top of the bell by a 
small tube communicating with the inlet pipe. It 


l 
will be observed, also, that the air-chamber or float 








ly is ey 


endene 


or soms 
e would 


anted by 
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t might 
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th ou a 
16 min- 
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7 inch | 
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extends from the bottom to the top of the bell, so I™genious arrangement for carrying the 


that, as more water is poured into the tank, the great- burner, and the instrument is sim} small 

er will be the buoyant power of the float, and the in form. Mercury is ponred into a chan v) 

stronger its tendency to close the valve. the bell works, and from the bell a valve is as 
Supposing the governor to be fixed at some of the which opens and closes, according to pr 


districts named, ata distance from the works-—say the ordinary lamp-govern 


Princes street, which is 200 feet higher than the site We have stated that Clegg’s 


of the Leith gas works—the tank is then filled to the that type, are pressnre governors, f 
water line and gas turned on. We see that the gas Stant pressure with a varying delivery; | 


has free entrance to the space between the bell and another class which give a constant 
P » eee . . . Pe e first nonatant 1 
the outside casing, and acts upon the full area of the variable pressure Witff the first, a 


top of the dome, tending to force the bell downwards, 15 ™ tintained, whatever may be the v 


while gas, at the same pressure, ascends through the Consumption ; with the second. a n t 
annular spice between the two pipes, and acts upon delivered at a variable pressure, accordit 

, : 4 “ifie a ; her of th } ? 
the under side of the dome, tending to foree the bell of the orifice or the number the bu ‘ 


upwards. Butthe area on which the gasactson the un- Lhe first volumetric governor seems to have be 


der side of the dome is decreased by the space taken up invented by Mr. John Leslie, in 1841, It consists of 


by the ficat and the difference-chamber, so that while 4m Inv rted vessel or bell, working in nd} 

the same pressure is acting on the upper and under | ® cone fixed on the dome of the bell, wl wor it 
sides of the dome, we sea that the area on the under & Seat placed in the cover of the casing. He named 
side, subject to the action of the gas, is only about it an Automatic Gas Economizer; but like othe: 
haif that of the area on the top side. The stronger this class, it is only suited for sing] f 

the initial pressure becomes, therefore, the greater plying a specified and unvarying numbe f 

power will it have to force the bell downwards and The action depends upon the bell being sustained |} 
open the valve, and as the initial pressure decreases, | tween two pressures, which have a constant unv 

the bell will rise by the power of the float and close difference. In this case the gas is delivered t } 
the valve, and we now observe that all that is neces- an invariable orifice at an unvarying | re, the 
sary for adjusting the governor to any required out- valve being employed to establish the differentia 
let pressure is to fill in or run off the water in the | pressnre on which the action of the apparaty 
tank. pends. 

If the ovtlet pressure be too high, water must be In 1870 M. Henri Giroud, of Paris, working ir 
added until the float raises the holder or bell. and so) norance of what had been done, reinvented and pat 
far closes the valve until the pressure desired is ob ented a governor, the action of which xactly tl 
tained, and the opposite course is to be taken if a | same as that of Leslie, although he modified its t 
heavier outlet pressure be required. When the govr | struction, and bronght it into a more suitable form 


ernor is adjusted, all that is necessary, in order to | for using with single burners. He named his appara 
maintain the desired outlet pressure, is te keep the | tus a Rheometer, or flow measurer, in contradistine 
water at the proper level, and so long as an unvarying | tion to the pressure-governor. From the drawing we 


ising into 


inlet pressure is maintained, the district governor | see that it consists of a closed cylindrical 


will give the same outlet pressure. It is, therefore, | which a very light bell is placed in a circular channel 
perfectly automatic, responding to all the changes of | filled with glycerine. The invariable orifice is mad 
pressure established by the station govornor, increas | in the dome of the bell, and on the top of the bell the 
ing or diminishiuy pressure as it is increased or dim- | valve is placed, which works ina seat in the top of 
inished at the works. Shortly after Mr. Brothers’s | the casing, the same as Leslie's. The other drawing 
appeared, Mr. Cathels invented his district governor, Tepresents a dise theometer, in which glycerine is dis 
and from the drawing we observe that his improve-| pensed with. While giving Girond much credit fon 
ment chiefly consists in turning the valve of the ordi- | what was, no doubt, an original invention on his part, 
nary governor upside down, and reversing the pipes. and for the ingenuity with which he has carried out 
By doing so, he at once got the responsive action in a [his ideas, we are bound to say that he was cor 


simple way, and although his invention is suitable for | pletely anticipated by Leslie, to whom the honor 
a wet governor, he seems to have entirely abandoned | of the invention doubtless belongs 

it in practice as being unsuitable for connecting with About 12 or 13 years ago a very serious accident 
mains at a distance from the works. His dry district | occurred at one of the large gas-stations London 
governor consists of a flexible diaphragm moving | caused by the bell of a gas-governor tilting and allow- 
freely within a chamber, and having a valve of a par- ing an escape of gas, which, mixing with atmospher 
abolic or hemispherical shape suspended from it, with air, caused an explosion resulting in great loss of life 


its apex or small end downwards. and destruction of property. Many modifications of 


The inlet gas is led directly into the chamber below the governor were proposed to prevent the 1 rrene¢ 
the diaphragm, and therefore every variation of the of such an accident, but no great improvement result 
inlet pressure tends either to open or close the valve. ed from the numerous suggestions then offered. Guid 
When the time of lighting up comes, and an addition- | Tods and stops to prevent the bell from rising too fa 

but the 


al pressure is put on at the works, it acts immediately | °F tilting were in many cases adopted 
on the diaphragm of the district governor, opens the dent was svon forgotten, and the old forms mar 
valve, and gives a proper night-supply to the district, tured as before. I formed a very strong opinion the I 
and when pressure is taken off at the works, the dia- that all the vessels or instruments in gas-works shut 
phragm responds and closes the valve until the desired | UP 12 rooms, and having no free com:nunication with 


day pressure is established. | the atmosphere, should be gas tight About eighteen 


We notice that with both of these governors a con- | months ago another accident happened in Accring 
stant outlet pressure may be got, but only if there be | ton, also from a governor, and although no lives were 
no variation in the initial pressure. If it varies either, lost there, a good deal of property was destroyed, and 
by the action of the station governor, or from a vary- had it not been for the prompt measures taken by M1 
ing consumption taking place between the two gov-| Key, then manager, the result might Lave been ser 


ernors, the district pressure will also vary ous indeed. Thisstrengthened my previously formed 
So far as instruments of pressure are concerned, we | OP!2'00, and I dare say there are few but will agi 
have only now to consider governors for single jets, that it would be most desirable to render every vessel 


Fy ; i t ork gas-tigh Oo iat 
such as are used in public lamps, and of these there | °F instrument used in a gas work gas-tight that an 
escape wonld be impossible. 


are many varieties in form and constraction. 

We have before us a number of these governors by | 
different makers, from which their general construc- fectly safe, when in proper working order ; but yet, 
tion may be clearly seen. All of them, except one, what has happened may happen again, and, therefore, 
depend on the action of a flexible diaphragm, the ex- | @2Y approach to securing a gas-tight governor, is a 

eption being a mercurial governor by Loos, already | Step in the right direction. 
(To be concluded.) 


The ordinary governor seems, and really is, per 


eferred to, which is worth examining. There is an | 
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es T s,in all cases, shouid sign their communt 


ns witht r names and address in full—not for publica 
lesired, but as a guarantee of good faith.—Ep. 





Wood Gas. 


Geneva, N. Y., August 22, 1876. 
Mr. Editor: §S 


Ir. Ed me weeks since you published in 
ir valuable paper, a report furnished you by Gen. 


Roome, President of the Manhattan Gas Co. of your 


ity, of the result obtained by two scientific men, in 
xperiments in making illuminating gas from 

vyood; and in yonr preliminary remarks you intima- 
i that this report wonld be of interest, because a 


w process of making wood gas was being offered 


1d canvassed by gas ongineers 

[ noticed in this report, which was made more than 

renty years ago, that the gentleman described their 
ts as being produced by /ow heat, and that tar 


pyrolignious acid were among the resultants, 


ith about 44 feet of gas to the pound of wood, which 


might be utilized for illuminating purposes, 


The world moves, and has turned upon its axis 
mauy times within the last two decades; it is an age 
f improvement, and in this communication it is my 
purpose to show that improvements in gas making 
ire as valuable as in any other department of science, 
1nd gas making 7s ascience. Men who made gas 
twenty years ago, make it to day, in substantially the 

ume way, and they are the hardest men in the world 

convince that « good merchantable gas can be 
made in any other way or from any other material, 
Nothing but stubborn facts will convince 


ted 


than coal 
them, and then only when the fact will touch their 
por kets 
And for the facts. I have been spending some days 
bere, investigating the manufacture of wood gas, en- 
riched with naphtha, and have been offered every 
facility in my investigation by Mr. W. W. Horten, 
the gentlemanly and iprtelligent manager and lessee 
of the Geneva Gas Works. Mr. Horten took posses- 
sion of the works in March last, when high prices (#4 
per thousand) poor coal gas and hard times had run 
the consumption down to 4000 feet per day. Every 
hotel, and nearly every store, and saloon, and a very 
large proportion of the private houses were using ker- 
ene, that most successful of all competitors of gas- 
Now every hotel, nearly every siore, and a large pro, 
portion of the dwellings are using gas, many of them. 
not only for illuminating but for culinary purposes. 
The qnestion may be asked, why this change, and it 
s easily answered. Low prices and good quality—so 
1 that oil cannot hold a candle to it 

Upon taking possession of the work, Mr. Horten 
udopted the wood and oil process, and reduced the 
price from f to two dollars and thirty seven and a 
fs per 1000 feet. The consequence is that 
lthouglh we have had short and hot evenings all sum- 
mer he has ¢mpled bis consumption, and will have 
for the year, an average of more than four times the 
laily consumption prior to his becoming the lessee. 
Bat I am spinning too longa yarn and will give 
the facts, as I derive them from Miz. Horten’s books. 
[ find that from 100 lbs of ordinarily seasoned wood 
ind 34 gallons of crude naphtha, he has daily produc- 
lan average of 1090 feet of 20 candle gas, anda 
much better article than can be found in any eity but 


\ correspondent of yours, from Iowa, admitted the 
fact as stated by Prof. Marsh, but denied that the re- 
sults obtained by him could be continuously had, and 
claimed that they were exceptional. Mr. Horten has 
been running the works here over five months, and 
has always exceeded 1000 cubic feet to the 100 lbs. of 
wood. 

I visited, a few weeks ago, the works at Woodstock, 
Canada, on the line of the Great Western Railway, 
and there I made the same investigation that I have 
done here, and found even better results, for there I 
saw 1320 feet of 20 candle gas made from 100 Ib. of 
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answered a and poor attention to another experiment nection with 
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For one I am satisfied that the Geneva Gas Worksshow interest. port, a} 


Natural 
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a better condition of things and greate1 prosperity, is used creating a 


than any set of works in the ccuntry, and self-inter 
they b 
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** ready to rece 


eems, is used in the 
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generally mixed with about one-sixth 


est would seem to dictate that critically and | progress. ive the following particulars 


carefully examined by all interest: is making re 
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nace 18 In operation at Whitecomb's planin 4 mill, No 
27 Wareham that 


without a blast, which makes an increas¢ 


street, Boston, burns screenings 


American Gas-Light Association. 


in evapora 


{The following letter speaks for itself. In accord- | tion of 25 per cent. over the old style. The fire is a 


ance with permission therein contained it is sent to surface one, and burns down; it is fed on top with 


us for publication. —Ep. hot air, heated by passing through passages in sid 


bac k pipe Ss. 


smoke that have before passed out 


walls and This utilizes the gases and 


RocxrorD, Iuu., Sept. 


Cuar.es Netrueton, Esq., of the chimney 


The mixing of the hot air with these 
lron A 


Sec. American Gas Association. gases makes an 


Dear Sir: In reply to your circular of enquiry asto  '™™ense flame und draft. 


some name to represent this company in your Associ- 


ation, in place of the Gas Company, I beg to say that Discovery or Muinrrats.—The recent African 


so long as the Assuciation allows its time to be spent discoveries have developed the fact that vast mineral] 
at its meetings by rival patent-right owners, to deery | alth underlies the surface of that great continent. 
each others wares. I for one cannot afford to come Lieutenant Cameron, who has just returned from 


to farnish audience for | “here, tells of enormous deposits of coal and iron; 
When I was in 


in 1873, I became satisfied thet 


over one thousand miles an 
enough, he says, ‘‘to supply the world for untold 


centuries. 


at the 
\ 


Man igers 


such men. ittendanc meeting 
ociation was 


~of 


meet and 


yonr A canal of 120 miles in length, connec- 


not to be an Association of Gas men | ting the Congo and Zambesi rivers will open up these 


actually in charge of gas works—who could deposits, and provide communication between the 


’ ; 
compare notes from their own experience, and to con- Indian and Atlantic oceans. Already England shows 


rather an as- | 22 inclination to take possession of this valuable 


fer social benefits upon each other, but 
sociation of men who back some pet scheme or other country, which was disclosed to the world by Lien- 
>| tenant Cameron's 


change 


to sell to gas companies, so I have not been to anv important explorations ” - Fin. 


meeting since, nor shall I feel called on to fpay the 
But 
ht to its legiti 
Arsociation of G 
I leased to contribute to 


amount you say this company owes as dues. : ae 
ehensver the Association @ill come ric STREET ViInEcTORIES.—The Street Lamp Comumit- 
mate business, and make it an 1s | tee of the Manchester City Council, at a recent meet- 
Managers proper, I sball be ing, unanimously authorized the erection in Market- 
its support, in any way that I may be called upon street, by way of experiment, 
Pearse, Lever, ‘Public Street Directories. 


rhe 
directory consists of a frame, containing either four, 


elivht 


. and © 
financially or otherwise. nd Co's 


You are at liberty to do as you please with this let- fhese directories are a novelty in their way. 


ter, as it represents not only my views, but those of 


name plate s, which can be adjusted to 


contact out 


Man 


great many with whom I have come in 


this way, who would like to belong to a real live the existing street-lamps. Four directories will be 


side of the street. 
of the street; 
words ‘* Public Street Directory of 


placed at equal di each 
At 


and 


stances on 


agers Association. Yours truly, 


the top will be 
below, the 
The 


the frames, so that they can at any time be corrected 


[Homas BuTrrerRWoR! printed the name 





name plates are constructed to slide in 


- ¢ —~ + ‘ee vy 
Chemical and Serentiie Arepertory. Bae ‘et 
6 ” without trouble. They will contain:—1. The names 
of the various firms trading in the street in which 
ted, 


2, The 


leadin 4 


The of the 


mine has been carried down 230 feet, with 


SHAFTING. shaft Newburyport silver | they are erec with the numbers, arranged alpha- 


ut getting pame of the 
the 
nearest from which they abut, arranged 
p 


and police 


betic: lly various streets and 


Twenty-two tons of concentrated | courts from with the 


ship] é 


Is noOW 


throngh the vein. street, numbers 


ore, netting $94 a ton, were 1 re uphabetical 


is claimed that enough ly. 3 Information as to the ne il and tele 


lro Age 


ore in st 


irest 


months’ work. graph offices, railway, fire, stations, doc- 


Each of the directories will : 
Soc 


ommodate 


Arts. 


tors, &ec. ver 


~The 


ed credits for the construction, &c., 


RarLways. Prussian Government has open- from 500 to 400 names.—Jour. rety 


f 
0 


of railways to the 





Ot this amount £5,000, 


d 


amount of about £24,000,000, 
OOO 1s expect¢ d to be at 
loan. —./« 


once raise by 


of Art 


a 4 per cent. 


Gas-Fight Intelligence, 


Society 


Th b United States. 


asphalt, and wood, as materials for paving the City of 


PAVEMENTS. competition between granite, 


Repuctne THE Price or Gas.—The Brooklyn Gas 


London, has at length been finally decided in favor of | Company has reduced the price of gas from $2.75 to 


aud the 


wood, after many experiments and careful considera- | $2.50 per 1000 feet, Metropolitan Gas Com- 


173 


pany of Atlantic Avenue hav 


being } S2 


of eight of Messrs, | 


7 
e4t i, 
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rednced their price 


ae 


s 


KNoxviLLe Gas-Licnur Company.—At a meeting 


1e Knoxville Gas-Light Company, held at their offi 
elk cte d | 


} 
eK, 


the following Directors were 


a4 
3 ensuing | 
H. H. Taylor, R. 8S. Payne, C. 8S. Newman. Jan 
. Cullen, R. M. McClung, R. B. Swepsor 
Directors subsequently held a meeting 

R 


Secretarv and 


year 
Comfort, ¢ 

Phe 
elected the following officers : Bb. Swepson, Pr 


dent; James Somerville, Superintend 


In the Mu 


recent 


CONVICTED FOR MAKING A CTNNECTION 


cipal 


convik 


Court of Cleveland, Ohio, a man was 


ted for connecting his gas pipe to the servi 


below the in other words ** bye-passing | 

Although he 
had been at it only a few days he made, through h 
rneys, a stubborn defence. His 
Weber. told thai 


the same thing in New York city, wher 


meter, or 


it cost him about $100. 


meter.” and 
name is Ferdi: 
s to hay 
be 


If this is so we should think 


att 


ind and we are he clain 


don 


it is a common thing. 


Say 


careful examination would result in a reduction of un 


accounted for gas, 





A Glass Circle for the Measurement of 
Angles. 
RUTHERFURD. 


BY LEWIS M. 


—_ 

National Academy 
nees, in the year 1866, I described the microm 
eter which I had 


astronomical photographs. 


At the summer meeting of th: 
of Scie 
constructed for the measurement of 
It was capable of measur- 
ing angles of position, and also distances in directions 


These 


ments were made by aid of screws arranged after the 


at right angles to each other. last measure _ 


manner of those of an ordinary slide rest; these 
screws were constructed with great care and I had 
good reason to be satisfied with the smallness of their 
errors. 

At the Spring meeting of the Academy, for the year 
1870, I explained that I had been obliged to give up 
the idea of using screws ou account of the rapid chan- 
ges in their errors caused by friction and consequent 
and I then stated that I intended to discard the 


screw and the compressed slide, and substitute for 


wear, 


them a divided glass scale, to be read by a microme- 
V and 


This intention I carried out during 


ter microscope, and a gravity slide with one 
slide. 
year, the new form being first 
March, 1871 
that time, 
The 
in a determination of 
of 


metal in some 


one flat 


the used about the 


month of It has been constantly used 


since satisfac- 


and continues to give great 


tion success of this divided glass scale confirm 


ed m long standing to try the 


experimen! substituting a glass circle for one of 


instrument for the measure of angles 
of precision. 
in Kurope and other occupa- 


Two years absence 


tions conspired to postpone the execution cf this plan 
untii the past winter, during which it has been real- 
ized with what seems to me the most promising suc- 
cess, I had in my possession a spectrometer by Bru- 
ner of Paris—his small model, similar to the one used 
by Mascart, and figured in his paper on the measurt 
ot 
i} center and was furnished with a circle divided on sil- 
The 


diameter of the circle is small, not quite seven inches, 


wave lengths. This instrament has a good steel 


ver reading by means of the verniersto 10°. 


inabili read smaller angles has always 


weak point. 


and the ty to 


been its I have substituted for this me- 
tellic ci 


divided by Mr. Stackpole to ten minutes of arc, and 


rele one of glass, about ten inches in diameter, 


read by two micrometer microscopes magnifying sev- 
revolution of the screws being 
: 


each f 
equivalent to one minute, the drums being divided 


enty five times ; 


into sixty parts, read to seconds wilh easy estimate of 


fractions—each degree line is numbered so as to be 
visible in the field of the microscope. I was able to 
furnish to Mr. Stackpole a well tried diamond which 
has made lines of the greatest delicacy, being much 


finer as seen in the microscopes than the spider lines, 
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by means of which the bisections are made. The ad-|a common bt 


vantages of this system are obvious, viz, perfection expense to tl 


of surface permitting a line of any desired fineness unscrewing tl | r | 
facility of illumination permitting the extension of and screwing it back again H 
the power of the reading microscopes to several hun- cost of this class of | 
dred times—smallness of dimensions and consequent | end, and will waste gas t 
cheapness and avoidance of almost all the questions their cost in a short t 
of flexure and local effects of temperature. the highest importa to t 
Iam convinced from the ease with which one sec- | work that shows on the ind 
ond is read on my instrument, with microscopes only here. The perfection of tl 
ff inches long including objectives and eye-pieces, | altogether upon the burt 
that upon a circle of fifteen inches provided with pow- | ranged, will permit some of t) 
erful microscopes, greater precision could be attained | recorded on t f f the m 
in the reading of angles than with the largest metallic | and soot; or the admission of t l i 
circles now in use. great heat instead of produ 
For the purpose of showing the degree of precision | in an exaggerated deg in I | 
attainable, I add two series of bisections of lineson| burner. Every oil lamp o1 ndle 
the circle made by myself, and two made by a lady, | arrangement for the manuf @ al f 
marked respectively R and M. gas. In acommon cand 
R. R M- M. auening. wien, by capillary a1 
7 °dD . 23° °6 11 converted into § is and burt i | 
7 f 13 23 "6 1] 2 2as is the he t giv ng constituent i i 
- ‘ = - b a ’ light-producing element, and the 
7-3 1 °8 24 +5 10 °9 held in an incandescent state 
1 °8 23 °9 ll °5 perfect will be the coml 
i z, L @ 23 7 11 5 has the best adjusted supply of at: 
- ; o 8 o 9 ~ — flame will do this the best, and develo 
7 8 93 94 °3 11 °4 light from the least quantity [ 
means of obtaining the maximum 
Mean, 7" 54 1°89 23"°86 11°-28 


from gas is, to insure an etly 


It will be readily seen that the probable error of | air to the gas flan 





any single reading in any one of these series is con- The greater the velocity 
siderably less than half a second, while the probable |a burner, the more ait the fi 
error of the mean of any series is a much smaller | tact with, and it is apprehended tha 
fraction. Amer. Jour. of Science and Arts. more frequently a mree of iste 
than an insufficient supply The d 
Gas Burners.—A Word of Advice to Con-| excessive pressure is at once apparent t 
sumers. of the flame, as compared with the obta 
- from the same quantity of bu ler pro] 
Editors Liberal Democrat: The many questions | regulation, and in this cont 
asked at various times, with reference to different | Say, that the consumer cannot be t yi 
kinds of gas burners, and the most economical eendi- pressed with the urgent necessity of burning his ; 
tion under which gas can be used as a means for pro-| under low pressure, if he would s to himsel! 
ducing artificial light, have prompted the following, | good results. With an Argand burner tl lantity 
for the benefit of those of your readers who use it: | air is regulated by the glass chimney nding it, 
About twice or three times a year canvassers come and the best burning point immediat } i t 
around trying to deceive the public with some kind of | smoking point, while in the « f fi 
patent gas burner, in which it is claimed that all the | the supply wholly depends upon t 
gas is thoroughly consumed, a great increase in illu the gas issues from the tip, and should always b 
minating power attained, and a saving of twenty-five | lowest possible point that l veloy | 


to fifty per cent., as the case may be, caused by its| shaped flame. When the lat 
use. Many burners, that have no superior merit | employed to consume comn 


whatever, are sold at prices varying from 30 cents to | Should be about from two to three-tentl 


$1.50 each, in this way. ing point, varying a little with th € thet 
Invariably they are fix d aperture, but more com. | and that pv‘ é si } / ; 4 

monly called check burners. To illustrate the work. | important to observe 

ing of this principle of burner, Jet us suppose one of conditions can only be compli 

them to be adjusted to consume five feet of gas per | a good self-acting ver her at the tes 

hour, under pressure of 25-10ths (gas pressure is al- | connection with the burner, the latter plan bei per 

ways represented in inches of water), which is the | baps the most desirabl 

maximum street pressure of this city, and let it be re- With a moderate rate of consumpt 

duced to 9-10ths pressure, which not unfrequently | nlated flat flame burners are by far t 

happens, and the burner will deliver only about half | cal and least expensive to the cor | 

the first named quantity, and since it is well known | least troublesome, sin they require 1 

that the intensity of flame increases with, but in| while with a larger rate of burning the differert 

greater ratio than, the quantity of gas used, it will| tations of the Argand are generally « ar 

develope probably one fourth of the original light, best. Much EROES a ht be said tl n possib] 

which will be altogether insufficient for the re quire- megan erated eo s vm ; Bae ' ‘ 

ments of the consumer, and with most of these patent | caleeting wood rae ne . enahla 4 

burners he bas positively no remedy left, but a resort | gas they buy and pay for to Ee th 

to lamp3 or candles, since he cannot change the ad. Jeet of this article will I lished 

justment without the aid of proper tools, notwith- Liberal Di ; j uu MoM 


standing that plenty of gas enters his premises. Now 





since all fixed orifice burners are exactly alike in prin- : é 
: : : i Generating Steam with Coal Dust. 
ciple and in action, though many of them differ ma- 
terially in their mechanical construction, the discharge at ” 
rhe utilization of yal dust 1 al 


always varying, with every change of pressure in the! _ : 
. . : . "ss siderable importance to all consumer 
street mains, which sometimes is very considerable 


: , : . . interest attaches to the subjoined irative tert 
during the evening hours of burning, it will be easily ~~” eee oy 
’ , ‘ with large and small coal. In t st exper 
seen that the high priced burner of this class is no 
that made on April 4, the fuel used ted entir 


more economical than the low priced one, and that 


either kind will accomplish no more than can be of screenings and coal dust reduced to proper fine- 
obtained by packing .a little cotton wool inside o {ness, the furnace being prepared and fuel injecte 








with 1 } iratus invented aud patented by G K, 
Stevensor \ilst in that of April 7, the best selected 
Chile mls (bituminous) were employed. 

| r. single through inside, with double return ou t 
lu neth of boiler, 24 feet: diameter, 5 feet 


f flue, 3 feet 34 inches; engine, 





et vlinder, 25 insk stroke 
April 4. April 7 
{ hours 4 hours. 
f { ich 
‘ 4 
| ! screened 
; 188 
} 
\ l ler 
14.25 11.55 
] minut dee 4 
l ! au 
t 24. 1 
| 1 hor | ve) 7.56 6.63 
| f i perl power 
1 7.32 17.11 
{ I i it by t m 
t f per al 
2,05 x1 .57 
( é t} rated pel 
wl ysut teed 
tin 18.5 
per lb. coal D, 8.54 +.14 
I fw per lb. per zone 6.36 
I f per cubic feet of 
er 1) , 15.46 
f al per enbic feet 
t | LO.06 
{ / J t 
Analysing the Air. 
7 
Ata recent meeting of the Glasgow Police Board 


was made toa work published some years 
since by Dr. Angus Smith recording certain investl- 


s made by himself relative to the purity of the 


itmosphere in large towns. The state of the air in 
lifferent parts of this city, taken in connection with 
the h death rat was properly considered by the 


Board sufficiently alarming as to lead them to direct 
the Medical Officer of Health, Dr. Russell, to institute 
.series of experiments so as to obtain, if possible‘ 
reliable data on this important subject. 

Mr. FE. M. Dickson, a chemist who has earned some 
eputation as being skilled in such matters, has been 
sociated with Dr. Russell in making these experi- 

ents, but, se far as they have been carried out. a 
onsiderable amount of difficulty has been encounter- 

in collecting the air, so as to admit of satisfactory 
nalysis os the impurities it contained. The process 
ployed in recent experiments may be described as 


washing by muscular power The air was collect- 


lin two glass globes, of simular size to those of an 
iry gasalier, and connected by a glass tube. One 

f th »bes was abaut three-fourths filled with air, 
the othe: yntained a small quantity of water. The 


man who had charge of these vessels was stationed in 
ular part of the city where it was desired to 
llect a specimen of the air. When the water was 
llowed to flow gradually from one receptacle to the 
other, air filled up the vacuum, and when the water 
was passed back ayain the air, in passing threngh the 
juid, left behind its impurities. After the lapse of 
1 day or two, a fre sh supply of water was introduced, 
that which was polluted being carefully stored for 
These « xsperiment were continued for about a fort- 
night, but, unfortunately, when the analyses were 
enced it was found that a sufficient quantity of 
iad not come in contact with the water to afford a 
basis for exhaustive chemical tests. Mr. Dickson not 
nly reported this matter to the Police Board, but, as 
the result ofa communication with a French chemist, 
pian has been devised which it is hoped will clear 
» the difficulty. In leu of the men hitherto em- 
ployed to collect the air it is proposed to apply me- 
chanical power, by which a larger volume will be ob- 
ed for submitting to the desired analysis. Mr. 
Foulis, engineer to the gas corporation, is employed 
in preparing a special vessel into which air will be 
drawn through a small glass rose, similar in shape to 
that on the spout of an ordinary watering can. The 
new process, moreover, will only need a smaller quan- 
tity of water, and it is hoped by this means that the 
impurities will be deposited in such quantities that 
their relative proportions will be much more readily 
| ascertained. —/7'¢ 7. 
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An Oil Pipe Three Hundred Miles Long} 


-_ 
The 


been chartered by the State of Pennsylvania for the 


Pennsyivania Transportation Company has 


purpose of transporting oil from the oil regions to the | 
principal Atlantic seaboard cities. The plan proposed | 
is to run the oil through a four-inch pipe laid on the | 
surface; the forcing power will be nine hundred 
to be 


at distances of fifteen miles , at each of which an en- 


pounds to the square inch; there are stations 

gine of a hundred horse power will be erected to work | 
a pump to continue the flow from point to point. The 
company having decided upon the construction of the 
work, the president sought the services of General 
Harman Haupt, of Hoosac tunnel fame, and 


during the war, was chief of the Bureau of Military 


WwW ho 


Railroads, who pronounced the scheme, after a tho 


rough examination, to be entirely practicable, and he 


is now acting as engineer-in-chief. 

In view of the enormous product of oil in this coun 
try—30,000 barrels per day-—and the rank it now holds 
amoug the leading articles of export, coupled with the 
exoibitant charges for railroad carriage from the wells 
to the seaboard, by the completion of the enterprise 
and its suecessful operation, a complete revolution 
will be accomplished in the hardling of this article. 

The estimated cost of the entire work, including 
fixtures, etc., is one and a quarter million dollars 

Che Pennsylvania Company is the parent company, 
but there isalso the Baltimore Transportation Com- 
pany, chartered by the State of Maryland, and sone 
The 
first objective point or terminus will be Baltimore, as 


five other companies are expecting to unite 


being the most feasible and direct route for the pipes 
Following which other termini will be established in 
Philadelphia, New York, etc. 


on the surfrce and there being no obstacle in the way 


The pipes be ing laid 


of forcing the oil to any height, the line will literally 
be :n air line, and the distance from the oil regions 
to Baltimore is three hundred miles. be 
distributed from the pipes into immense reservoirs 
with refining establishments adjacent. 

The feasibility of this enterprise, so far as the pas- 
sage of the oil through the pipes is concerned, has 
been fully established by the present system in opera- 


The oil will 


tion in the oil regions, where the aggregate length of 
the pipes conveying the oil from the several wells to 
the reservoirs is nearly two hundred and fifty miles.— 
Polytechnic Review, from Boston Traveler. 


Erythrogen and Some of its Compounds. 


rY LEWIS THOMPSON 
eal 
When we look at the vast extent of our gas-mak- 


ing industry, and the number of persons interested 


in keeping up ar artificial ery about the ‘‘ sulphur in 
AS we may well wonder that so little has yet been 
done to remove the exagyerated defect But this 


display of inventive poverty is not altogether without 


its value, for it teaches us, beyond the possibility of 


lonbt, that Governmental interference with any man 
ufacturing industry is not a rapid road to improve. 
ment 


About twenty-nine years ago I first became awaré 


of the fact that such articles as liquor »mmonia and 


carbonate of ammonia, when made direct from gas 


liqnor, always contained more or less of a peculiar 


red substanee, which contaminated the ammoniacal 


products, and rendered them unfit for use in silk dye 
ing and some other arts; and a carefull examina- 
tion convinced me that this red matter was not sul- 


phocyanide of iron, but had some mysterious connec 


tion with bisulphuret of carbon. I have often sepa 


rated this red matter from gas liquor, and also from 
refuse, 


gas-lime and both shown and given it to sev- 


eral of my friends, but it has always been so mixed 


with other impurities that no decisive opinion could 


be formed regarding it, except the mysterious connec- 


tion above howeve 


alladed to The r, ap- 


pears to admit of solution if we suppose the bisul- 


my st ery, 


phuret of carbon to be a halogen body like cyanogen, 
and therefore capable of uniting directly with metals, 
1 supposition which I have carried out into practice 
by combining it to potassium, with which it forms a 
compound remarkable for the blood-red color of its 
solutions in water and alcohol, and therefore I pro- 
pose to give the name Erythrogen (from ‘‘ Erythros,” 
red) to the bisulphuret of carbon in its combinations, 
and Hydro-Erythric Acid to the acid set free from 
the solution of the erythride of potassium by an acid. 

Not to trouble your readers with any superfluous 
remarks, I will describe in as few words as possible 


the mode of making the 


erythride of potassium, from 
which the hydro-erythric acid and other compounds 


| may be produced by the usual chemical processes. 


To make erythride of potassium, we must begin by 
making an amalgam of potassium, consisting of about 
1 part by weight of potassium and 150 of mercury, 
which is easily done by fusing them together under 
naphtha. 

When cold pour off the naphtha, and having wiped 
the surface of the amalgam with a dry cloth, transfer 
it as quickly as possible to a dry stoppered bottle, 
and add to it a quantity of bisulphuret of carbon 
equal toabout three times the weight of the potas- 
sium employed; then shake the whole well together 
until the mixture becomes solid, when it must be set 
aside for a few hours to cool and complete the com 
bination. After this, the surplus bisulphuret of car- 
bon is to be driven off by a current of air, and the 
erythride of potasium separated from the mercury by 
water and filtration in the usual way. But it is wor- 
thy of notice that a part of the mereury, under the 
influence of the potassium, is converted into erythride 
of mercury at the same time, and this holds out a 
hope that such metals as lead and antimony in a very 
minute state of subdivision may be useful in purify- 
ing coal gus from bisulpkuret of carbon ; and, in fact, 
Iam now actuall trying the pyrophoric mixture of 
lead and charcoal,f ormed by heating the tartrate of 
When the hydro- 
erythric acid is thrown down by acids from the solu- 


lead, and it seems to promise well. 


tion of erythride of potassium, much of it is decom- 
posed in carbonic acid and sulphuretted hydrogen, 
except at a very low temperature; but in either case 
it forms a fixed, chocolate-red, granular powder, most 
remarkably like selenium.— Chemical News. 





The Suez Canal—The receipts of the Suez Uan- 


al show a considerable increase each month. In Jan- 


uary last £110,400 were taken on 142 vessels passing | 


1 O32 vessels : 


1,494 


which have 

opened 1869, 10 vessels; 
765 vessels; 1872, 1 

L874, 1,264 vessels; 1875, 
Society o Arts 


L870, 


passed through the canal since it was 


{86 vessels; 
1873, 1,17 


vessels —Journa 


1871, 


3 vessels | 





Price of Gas. 


a 


} 


The following prices are officia/, having been fur 


nished to the 


American Gas Licur Journan by the 


officers of the various Gas Companies. 





Albany (Peoples) N. Y. $2.75 
Aunapolis, Md 3.40 
Atchison, Kansas....... 4.50 
Austin, Texas ta 6.00 
Allegheny City, Pa 1.80 
Albany, N. Y 2.75 
Ashland, Ohio 3.50 
Aueusta, Ga £.00 
A nderson, Ind.......... 3.40 
Ashtabula, Ohio 2 O00 
Auburn, N Y , 50 
Allentown, Pa 2 50 
Ashland, Pa 10.00 
Brookly: , Bklyn... 50 
Brooklyn, Citizens.... 2.25 
= Nassau... ... 2.75 
Metropol'an 2.50 

Peoples. . 9 75 
W'msburgh 2.75 

Brockton, Mass. ...... 3.80 
Batavia, N: YV..<0....... 3.00 
Bridgton, N. J.......... 3.50 
Bangor, Me....... 3.00 
Boonville, Mo........ 4 50 
Brownsville, Tenn.. £.50 
Belfast, Maine...... £.00 
Brockville, Ontario.... 3.75 
Bloomfield, N. J......... 3.75 
Belleville, Ill ce oO 
Bellaire. Ohio seeaeeseesen 2.85 
Barnesville, Ohio....... 3.00 
Boston, Mass............ 2.25 
Bath, Maine..... £.00 
Bayonne City, N. J.... 4.00 
Binghampton, N.Y... 4.00 
Buffalo GL Co., N Y. 2.50 
Buffalo Mutual, N Y... 2.50 
Buffalo Citizens, N Y. 2.5¢ 
Bloomsburg, Pa........ 10.00 
Burlington, lowa....... TD 
Cleveland, Peoples, O 2.00 
Cumberland, Md........ 3.00 
Charleston, W. Va..... 4.00 


Cincinnati, Ohio 


Columbia, Mo..... 


Carondolet, South St. 
Louis, Mo...... 
Chattanooga, Tenn. 
Cold Water, Mich 
Chicago, Iil..... 
Columbia, Pa......... 

Charlottesville, Va.. 
Cedar Rapids, Iowa.... 


SS Se 
Cortland, N. Y....... - 
SS) a 
Chillicothe, Ohio....... 


Camden, N. J....00..+05 


| through. The following is the number of vessel | 











35.00 
3.00 


3.25 
2.50 
2.85 
9 50 
1.50 


20 p. ct. off prompt pay 
Street lamps 4} hours 
17 nights per month 

S15 per annum. 


Net. 
Crude petroleum. 
Wren’s process; $10 


for 80 candle gaa, 

5 p ec off prompt pay. 

#18 per an street lamps 
Meter rent 10 cents 
per month. 

70 candle 10 pe 
off prompt pay. Pat- 
ton’'s process 


y 
gas, 


bills over 
off bills 


10 p. c. off 
BIO; Sp. ce. 
under $10. 


5 p ct. off prompt pay. 

5 p ct. off prompt pay. 
Street lamps $17.50 
per ann. Burn till 
12 Pp. M. On moonless 
nights. 


12} pe off prompt pay. 

Net. 

10 pc off prompt pay 
on bills for 1000 per 
month. 

10 p ¢ off prompt pay. 

10 p ec off prompt pay. 

1 pc off prompt pay. 

70 candle gas, 10 pe 
off prompt pay. Pat- 
ton’s process. 

15 pe off bills of $100, 
and 2¢ p ¢ over $200. 
Street lamps $25.22 
each, per annum. 


25 p. ct. off prompt pay 
Meter rent 25, 30, 
and }0 cents. per m. 
for 3, 5 and 10 light. 


5 p. et. off prompt pay, 


Lowe process. 

Meter rent 20 cents. 

50 cts p M. off prompt 
pay. 

50 cts added if not paid 
by the 5th. 

25 cts p M. off prompt 
pay. 

50 cents per month off 
prompt pay. For 
20,000 feet a mouth 
$2.50. 


5 peoff prompt pay; 


10 pe off for 100,000 
per year. 
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Amevican Gas 





Carson City, Nevada 


Cadiz, Ohio...... 


Charlestown, Mass.. 
Derby, Conn...... 


Decatur, Ul.. 


Danbury, Conn 


S| ae 
Duukirk, N Y...... 


Defiance, Ohio 


Delaware, Ohio.... 


East Boston, Mass 
East St. Louis, Il. 
Evansville, Ind.......... 
Brie, Fa..... 


Eikhart, Ind.......... 
East Newark, N. J... 
Eastchester, N. Y.... 
Elizabethtown, N. J... 
East N Y (Union) L I 
Exstport, Me............ 
Frede ricksburg, Va 
Flint, Mich......... 
Pree, PB..cscsicces 
Fall River, Mass. 
Freoport, Ill....... 

Fort Scott, Kansas. 
Flatbush, L. I 
Fredonia, N. Y 


Guelph, Ontario..... 
Geneve, Bi Zs ccccce 


Greensbovo, N. C....... 
Galena, Ill 


ee 


Grand Rapids, Mch.. 


Gloucester, N. J....... 
Greenwich, Conn... 
Goshen, Ind.. 


Galesburgh, Il....... 
Huntsville, Ala... ee 
Hempstead, ae Re 
Huntingdon, Pa..... 


Hagerstown, Mad..... 
Hamilton, Ohio.. 
Hillsdale, Mich... 
Holyoke, Mass..... 
Hartford, Conn..... 
Hornellsville, N. Y. 


Honesdal e, Pa... 


Hannibal, Mo........ 
Ithaca, N. Y 
Indianapolis, Ind....... 
po ES | ee 


Jersey City, N. J....... 
RE EE anne sane venous 
Jacksonville, [il..... 
Jefferson City, 
Orleans, i an 





Johnstown, N et 


Knoxville, Tenn........ 
EAPO, Bhs Zscccsssveie ees 
CO errs 
Lynchburgh, Va........ 


Louisiana, Mo........... 
La Crosse, Wis.......... 


Lancaster, 
Louisville. 
Em Porte, Tid... ..ccc 


Lowell, Mass............ 





S00 


) 


OO 


> OO 
B00 
a0 
38.00 
5.00 
3.50 
1 00 
3.50 
3.00 
0.00 
too 
3.40 
3.50 
3.00 
3.00 
v.50 
£50 
3.50 
5.00 


8,50 


2.50 


+.00 
£50 


t.00 


9 s 
2.00 


2 50 


3.15 


2.40 


. 10.00 


£00 


3.00 
1.00 
») nO 


3.00 


ore 
<- iv 


3.50 
$.00 


1.00 
3.50 
3.00 
£00 
3.80 


3.00 


4.50 
4.50 


3.00 
2.70 
3.50 


2,50 


and Lafayette, Ind 

Cannel coal. Lexington, Ma 
10 pc off on 500 feet or Los Angelos, Cal 6.0 
50 ets per M Locyport, N ¥ , ) 
on from 500 to 2000; 
20 p c off on 2000 
and upwards. 


Gas from wood 


less ; 


Millville, N. J 12 
Milford, Del 


Marquette, Mich 3.50 
10 p. c. off prompt pay, | Morris, Ill _ 2.00 
and 50 cts per M. on 
excess of 5000 ft per 
month. 
50 ets. per M. added, 
if not paid by 10th. | Meriden, Conn 9 


For less than 5000 per Marietta, Ohio 
month. 

For over 5000 per mth 

Street lamps till 12, | Marshalltown, Low: { 
moonless nights $25 
per annum, 

70 candle 


Meadville, Pa... 


: 9 
gas, 20 


p Cc 


off prompt pay. Pat- 
ton’s process. 
No charge for meter. Madison, Ind 
D p- c. off prompt pay. 
City lamps $30. 
City lamps $28 p. an Monroe, Mich 0 
Malone, N. Y t,o 
Middle town, Conn ) a) 
Mount Sterling, Ky { 
Monongahela, Pa 
Minneapolis, Miu 00 
Mahanoy City, Pa 10.00 
Morristown, Pa 1) 
c : New York, New York. 2.50 
Street lamps $25 per ‘ és Harlem 9 75 
annum; burn fill 12 Manhattan 2.50 
P. M. Mutual..... 2.50 
Mropolitan 2.00 
5p. ¢, oft prompt pay. rT; és Municipal » ro 
Wood and oil gas. Nashville. Tenn » or 
, | Newark, Citizens, N.J, 2.85 
Meter rent 25 cts. per | Norfolk. Va....... 210 
month. New Brunswick, N. J. 2.70 
After September Ist. Newton, N. J. . » 4.00 
For less than 1000 feet | North Attleboro, Mass. 3.50 
od month. New Britain, Conn . 8.70 
For over 1000 eet per! New Haven, Conn 2.75 
month Nantucket, Mass OO 
10 per ct discount on | Newa:k. N. J..... 9 85 
300,000 ft annually | Niagara Falls, N. ¥ () 
ope off prompt pay. 2 
Wren's process = . 
off row el Pat. New Albany. Ind igh 
aan sauce “i ~~ | New City, Montreal! =. 
; } : sa Oswego N. Z. » 1 
10 p ¢ off prompt pay. | Ottawa,, Il....... 1.00 
Omaha, Nebraska OO 
P’keepsie, Citizens 2.40 
10 per ct. off prompt Paterson. N. J 2 x0) 
pay } 
! 
Portchester, N. Y 3 + 
Pittstield, Mass 3. 0 
50 cents per 1000 off 
prompt pay. Portland. M 2 ) 
125 cents meter rent | Paris, Ky... : 1.50 
per montb. |} Portsmouth, N. H 3.22 
No meter rent. Pittsburgh, Pa . OB 
5p. ¢. off prompt pay. | Philadelphia, Pa 
Painesville, Obio , 8.50 
10 p c. off prom pay | Pawtucket B. J 2.50 
Meter rent 0 cents 
per month, 
Providence, R. I 
12}p.c. off prompt pay. | Pottsville, Pa 0) 
Plainfield. N. J 50 
Meter rent 15 cents. 
Peoria, Sa 5.50 
j Paducab, Ky 1.00 
5 p. ct. added to bills | pjymouth, Pa.... 10.00 
not paid in 5 days s 
Pottstown, Pa....... 3.20 
50 cents per M. off} 
prompt pay. 
Poughkeepsie, N Y 2.60 
5p. c. off prompt pay. Port Huron, Mich. 3.50 
Wood aud oil gas. | Quincy, Citizens, Mass. 5.00 
25 cents per 1000 off | Quincy, IIl.............. 3.50 
prompt pay. Quebec, Ont 2.40 


Wate 


Light 


_ 


R mel. ae 
R ter, N. ¥ 
Citixens 
l Rond N ¥ 
R ford, Il 
} t ia 
M 
Gy RK Ind 
S a 2 
\I _ field. I 
| NI 
po A! 
St Alb \ 
‘J Y 
I p 
pr 
ft. 7 
: ~ kv. Ohio 
Sarat N. ¥ 
ti I 
: S Ant Ie 
St. Charles Mo 
f, S Ohio 
MI St benvl oO} 
nat Sherma Texas 
| I 
M 
prompt pay . 
”) 7 s m. Oregon 
t 
} f 
~ ( 
Sedalia, M 
Sharon, P 
Shreveport, La 
Shelbyville, Ind 
Shenandoah, Pa 
Shamokin. Pa 
: Sunbur Pa 
VI DI »4 | Stockton, ( 
/ pt : poe 
L pra, 4 QI 
ff} , 
ns. 
ym pt 
promptpay | aig Ohio 
17 Pitusvill Pa 
: ™ | Tidioute, Pa...... 
ff pr p : . 
1e4 yYicksburegdo Miss 
. Wilkesbarre, Pa. 
, Worcester, Mass. 
} 214) 
prompt 1 : . : 
pr Westfield, N. Y... 
p off : ; 
‘ — Washington, D. ¢ 
{> ) per . - 
. Vatertown, N. Y...... 
m Wheeling, West Va 
es Washington, Pa......... 
Woburn, Mass.... 
Waterbury, Conn..... 
) lon | { 
| 
f & (nM) f Oi 
fo it eee 
Youngstown, Ohio 
ff promp pay Youngstown, Ohio. 
ff for } tha 
m { 
ent 1 > Ul aed sseow 
4 mont Yonkers, N Y........0<+ 
Waterbury, Conn....... 
prompt pay 
| | t 5 
g 
lamps t Washington, Oo... G. 
’ hts per 
VU per lamy Wilmington, Del. 
of prompt pay 


>, 
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Zanesville, Ohio......... 


d.¢ 
a. ( 
o.f 
sf 


+. ( 


2 4 
o. 


0 
”) 
") 
4) 


w) 


) 
") 


3.00 


» 


. 10 


10, 


10. 
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() 


Ovo 


m0) 


ow 


7.00 


oo 
ow 


“Oo 


OO 


OW 


50 


350 


~™ I 


OO 
oo 
nM) 


3 50 


3.00 


3.00 
2.50 


.70 


5 pe off prompt pay ; 


10 to 25 pe off on 
bills for 500 to 25 M, 
feet per month. 

For monthly bills un 
der 1000. 

For ditto over LOO, 

50 cents added if not 
paid by 20th. 


#25 for city lamps 

124 p. cf. off on bills 
over 3100 p, month. 

10 p. e. off prompt pay, 
and in addition 5p. e. 
otf bills from 50 to 
$LOO per month; 10 
per. ct. off bills over 
S100. 


20 p. c. off prompt pay, 
Nov. Ist to May Ist 
10 p. c. rest of year. 

10 per ct off from 10 
to 20,000 per month 

20 p etoff from 20,000 
and upwards. 


», 10, 15 and 20 p. ¢. 
off, according to 
quantity. 


October last reduced 
from #8. 

Meter rent 124 ets if 
300 feet is not used 
monthly 


5 per ct off on less than 
5000 feet per month. 
10 p et from 5 to 15 M, 
15 petfrom 15 to 26 M. 
20 per ct over 40 M. 
Wren's process; $10 
for 80 candle gas. 

70 candle. Patton's 
process. 
70 candle. 
process, 
70 candle. 
process. 


Patton s 


Patton's 


5 pe off on 15,000 per 
month; 10 pe off on 
25,000 p month; 15 
p ¢ cff on 35,000 per 
month. Meter rent 
12} cts and upwerds. 


Wren’s process. 


10 p. ¢. off prompt pay. 

5 p. ¢. offon 9500, and 
10 p. c. off on $1000 
in six months. 

10 p. c. off prompt pay. 


10 p. ce. off prompt pay. 
10) p ct off prompt pay. 


5 pe off on biils of 350 

10 pc off on bills of 
LOO, 

5 p e added if not paid 
by 10th. 

Meter rent 12} cents. 

10 p. ec. off on bills of 
$50 per month. 


For monthly bills un 
der 3000, 

From 3000 to 5000. 

From 5000. 

Net. . 


5 pcoff on bills of $50, 
10 p c off on bills of 
100; 10 p ¢ added 
if not paid by 10th. 

Wren's process ; $6 for 
80 candle gas. 

Street lamps 3,650 hrs 
per year, $31.50 per 
lamp. 

10 p. c. off on bills o 
$25 per month ; city 
lumps $23. 
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Gas Stocks. 
Quotations by W. B. Scott & Co., Bankers, 
NEw 


1b, 


24 Pine STREET, York Crry. 


1876. 


SEPTEMBER 


Ss?" All communications wiil receive particular attention 


Bid ished, 


120 


Harlem $1,850,000 50 115 


Manhattan 
Metropolitan. .......... 2,500,000 
gs Scrip... ¥1,000.000 

ow Bonds.. 500.000 
Mutual 5,000,000 
ms 900,000 
New York...... , $.000,000 
Jamaica, L. I 25,000 
Jacksonville, Il] 120.000 
Lewistown, Maine... 100.000 
Lima, Ohio. 60.000 
30,000 
1,200,000 


$000,000 %s0) 
145 
102 
104 
boo 


1000 

L100 
L000 10. 
100 


Bonds, 


100 
50 
100 
anbaine roee 100 
Bonas 
Laclede, St Louis Mo 
Peoples, Jersey City 
Peoples of Albany... 
be Bonds 
Peoples of Baltimore 
” Bonds.... 
Perth Amboy 
Rochester, N. Y 
Richmond Co., 8. I. 
Woonsocket, R. I.... 
Halifax N.S 
Hamilton, Ontario... 
San Francisco Gas- 
Co., S. Frisco Cal. 
St. Louis, Missouri... 
Stillwater, Minn 
Suburban, W'stch’str 
Saugerties, N. Y..... 
Troy, Citizens 
Jentral, Westchester 


100 
100 
L000 


650,000 
350,000 


300,000 
150,000 
100.000 
150,000 


100 
LOO 
148 
1124 


600,000 
5O,O000 
390,000 
15.000 110 
GOO O00 


£66,000 100 


Gas Co.'s of Brooklyn. 


Brooklyn .............. 2,000,000 


SG os siensatencce bs 1,200,000 20 


1000 
10 


Scrip 
FOODIES, 0056000000: 

, Bonds 

= eee 
Metropolitan 1,000,000 
Nassau 1,000,000 

si tfs 700,000 
1,000,000 


320,000 
1,000,009 
325,000 
300,000 wa 
100 
25 
L000 
5O 


se 


Out of Town Gas Compa nice 8. 


Bath, Maine 
Buffalo Mutual, N. Y 
? Bonds 
Baltimore, Md 
-" Ctfs., 
Bayonne, N. J.. 
Brockport, N. Y 
Citizens, Newark..... 
= = Gch. 
Bas. 


70,000 
750,000 
20.000 
2,000,000 
gold = 1,000,000 

25,000 
918,000 

53,000 

124,000 
Derby of Conn 160,000 100 
East Boston, Mass. . 25 
Fort Wayne, Ind..... 100 = 
Hannibal, Mo 100,000 100 95 
Hartford, Conn 700,000 25 152 
Hempstead, L 25,000 100 
Jersey City 


ae sé 


386,000 20 160 





TO GAs COMPANIES. 


FOR SALE, IN LOTS TO SUIT. 


rTP WO HOLDERS—one with Iron Columns and Gir 
ders, 

HYDRAULIC (4inch) STAND PIPES, MOUTH 
and Covers for two benches of Threes. 

Three IRON RETORTS—Condensers, Washer, and Washor 
Tank. 

Three Round (4 feet) PURIFIERS‘aad Covers, with Center 
Seal and connecting Station Meter and 

Apply at the office of this Journal. 


WANTED TO LEASE. 


GAS WORKS OF ANY CAPACITY, FROM 1,000 TO 
10,000 feet Coal Gas per day, by a practical gas maker 
Parties having such to lease will please send particulars to 
E, W. GUILD, 
13 Bassett St., Providence, R. I. 


PIECES 


several 


423 


4°2-2t 


| two years lighted the entrance to the Baltimore & 
| depot at 
} and light hundreds of the handsomest and most costly build- 
| ings in this and other countries. 


| every exhibition at which they have been presented. 
| are manufactured in the largest variety of Designs forsingle 


| building of the Centennial 


in answering any inquiries that may be made. 


Dry Meters- | 


GAS COMPANIES, 

CITY GOVERNMENTS. 
MEN OF SCIENCE, 

THOSE INTERESTED IN 

Streets, Hotels, 

Bridges, Parks, Public Buildings, Etec., 


AND 


Lighting Churches, 


will find it to their interest to examine the ve 
might say the only improvement in Street 
Pantheon was built. Some trifling changes have been made 
in the form of Street Lamps, which has improved their ap- 
or some more convenient 


greatest, and 
Lamps since the 


pearance, 
method of fastening a door or hang- 
invented But 


up to this time no improvement in its 


ing alamp has been 
illuminating capacity or general utill- 
We now 
improvement not merely in 


ty has been made, have an 
its appear- 
lements of 
Value, illuminating power, e« 
and usefulness, and 
most critical 
scientific 


ance, but in its essential ¢ 
onomy, 
the 
examination of men of 


we solicit 
knewledge, as well as all 
interested the 
most economical, efficient, and beau- 


who are in obtaining 


tiful Street Lamps ever produced, we 
challenge the world to 

equal, 
It ‘s jDYOTT’S PATENT 
PION STREET LAMP 
repared to demonstrate, possessing 
the following advantages over every other Lamp: First. It 
will give the light of any other Lamp with the same 
quantity of gas consumed init. Second. It will cost 75 per 
cent. less per annum than others to keep it sound and in 
good repair, Third. It can be cleaned and Kept as handsome 
as wien new, with half the labor required by others. Fourth. 
It is the handsomest, the most efficient, the most durable, 
and the cheapest Lamp in existence, It is screwed, bolted 
or riveted together, and not a particle of tin or solder is used 
in its construction. It has been selected and purchased by 
the U. S Patent Office and the U. 8. Post Office. Four of 
our beautiful five-light Clusters now light the entrances to 
tne UL. S. Patent Office. Six five-light Clusters and six of 
our Ornamental Lamps light the U.S. Post Office at Washing- 
ton city. Fourof our five-light Clusters have for the past 
Potomac 
Lamps adorn 


produce 


its 


CHAM. 
which we are 


double 


Washington, D. C. Our champion 


They are extensively used in over 200 cities, and are largely 
in Canada, kussia, Barbadoes, South America and Australia. 
They have taken the first Premiums and highest award of 
They 


Posts, Brackets, Hanging end in Clusters cf two, three, four, 
five, six and thirteen Lamps, The entrances to the main 
Exhibition are lighted with 272 
Lamps and Braekets of special 
design. We refer with pride to them. Our Lamps were 
purchased by the Building Committee, and are uot to be 
taken back as a// others are at the close of the exhibition. 

We will send illustrated cuts, drawings and circulars, and 
will furnish designs for special purposes of Posts, Brackets 
and Lamps when written or called for and will take pleasure 


of our Patent Champion 


M. B. DYOTT, 
114 South 2nd St., Philadelphia. 


MANHATTAN LIME HURDLES. 


We claim these Gas Screens to be superior to anything 


heretofore used for the purpose of supporting heavy moist, 


or light layers of lime in the purifiers of gas works. These 


| Screens are so constructed that they will not sag, and must 


not be confounded with light split rattan Screens which haae been 
discarded on this account, 

Can be furnished 
plication, 


at alow price. A sample sent upon ap- 

¢#~ Sample layers of these Screens may be seen in the de 
vartment allotted by the Society of Civil Engineers, at Phila- 
delphia, to exhibitors of Models of Gas Works, etc., 
you are invited to examine. Orders solicited 
tion guaranteed. 


which 
and satisfac- 


GEORGE W., DAY, Agent, 
Office 59 Washington, St,. Haverhill,#Mass. 


THE LANE & BODLEY CO., 


MANUFACTURERS 


414-6t 


OF 


HYDRAULIC ELEVATORS 


We solicit} specifications from Gas Companies for Hydrau 
lic Elevators, of the Direct sr Compound form, to be opera- 
ted by Water from Street Main, or from Tanks supplied by 
pumps for this purpose. Address for circulars 

THE LANE & BODLEY CoO., 
{John and Water Streets, Cincinnati. 

We refer to William Farmer, Esq., Gas Engineer, No, 111 
Broadway, N. Y 

Cincinnati Gas-Light and Coke Co., three warehouses, Cin- 
cinnati; Laclede Gas.Co., two warehouses, St. Louis: Evans- 


| ville Gas Co., one warehouse, Evansville, Ind. ; Newark Gas 


Co., one warehouse, Newark, N. J. ; Pittsburg Gas Co., Pitts- 
burg; Washington Gas Co., two warehouses, Washington, 
1D. c. 414-ly 


Wanted to Purchase for Cash. 


\ GAS WORKS IN A TOWN FROM TEN TO FIP 
. TERN thousand inhabitants. Address HAMILTON Gas 
LIGHT aND COKE Co., Hamilton, Ohio. $12 t 


TO GAS-LIGHT COMPANIES. 


UV ANTED 
undersigded 


OF 


A SITUATION INA 
a young man 
with 


GAS WORKS. THE 


who has had seven years 


experience, connected the operations of gas works 


wishes to engage himself as Superintendent of a works 


where the make is 5,000 to 50,000 per diem, or will accept a 
any operations o! 
AAdress M. Coomss, Jr., 

Engineer Gas Co., 


412- unl 


position in with 


of 


department connected 


works SUPERINTENDENT, Care 


Youngstown, Ohio 


FOR SALE, 


\ HALF INTEREST IN A SMALL GAS WORKS WILL 


be sold, or leased to a practical gas man, Two thous- 


and feet of natural gas perday. Addrass 
J. SHACKELTON, 


405-tf Westfield, N. Y. 





WHEELER & WINTERTEEN, 
INSPECTORS OF 


Gas Meters and Repairers. 


Meters to be 
references given from 


Gas Companies 
T he 


Companies and State Inspectors. 


having repaired will please 


inform us. best different Gas 
Address for terms, office 


1513 Fourteenth St., Washington, D. C, 411-3m 


NOTICE TO GAS COMPANIES. 


\ TAN 'T ED—A SITUATION BY A YOUNG MAN, 

who has had upwards of Nine Years experience in 
Repairing and Fixing Gas Meters, Has had experi- 
in Gas Fitting, etc. ; willing tomake himself generally 
useful. Good references given. Address to C. McKAY, 342 
Milwaukee street, Milwaukee, Wisconsin. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OiL PIPES, 


some 


ence 


409-St 


Works, ISth, 19th, 20th and Railroad Street, 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 


Pipes fromm 8-1cn ana upward: cast in 12 ft. lengths. 
8@” sop (for Circular and Price List 


NATIONAL FOUNDRY 
AND PIPE WORKS. 
WORKS—CARROLL, PIKE, 
AND WILKINS STREETS, 
PITTSBURGH, PA 


wmM. SMITH, 


Manufacturer of all kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, an 
all CASTINGS USED AT GAS AND 
WATER WORKS, 

We offer special inducements to parties wishing to pur- 
chase. My Pipe is Smooth, regular in weights, and cast ver- 
tically. 

N. B.—Pipe from 3 inch and upwards, cast in 12-ft. lengths. 

t2@~ SEND FOR CIRCULAR AND PRICE LIST. gy 


S. DECATUR SMITH, 


Ee 
CAST IRON GAS © WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 

Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, for immediate delivery. 
ae FITTINGS R™ aAS AN ) WATER MAINS.“Gs 


N.B. 


OFFICE AND SMALLMAN 
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CHAPMAN VALVE MANUFA 


MANUFACTURERS OF 


CTURING CO. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 





used these Valves: 


BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. 


NEWTON & WATERTOWN GAS-LIGHT CO., 


LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. { 
CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. 


. 
GAS AND WATER VALVES } INCH TO 236 
357-t£ 


Advertisers Index. 


GAS BURNERS, APPARATUS, ETC. 
American Meter Co.—West 22nd st., N. Y., Arch and 22d 
st., Phil., 548 Washington st., Boston. 

‘ast Iron Gas and Water Pipe—S, Decatur Smith, York and 
Moyer streets, Phila., Pa. 

‘ast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
delphia Pa. 

‘ast Iron Gas and Water Pipe—McNeal & Archer, Burling- 
ton, N. J. 

‘Nay Gas Retorts, etc.—Gardner Bros., 96%; Fourth Avenue, 
Pittsburgh, Pa. 

Cast-Iron Pipes and Fittings—B. S. Benson,52 East Monu- 
ment street, Baltimore, Md, 

‘ast Iron Pipes for Water and Gas—Riley A. Brick, 112 
Leonard street, N. Y. 

‘ast Iron Gas and Water Pipe, etc, 
lumbus, Ohio, 

Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass, 

Gas-Burners—C., Gefrorer, 248 North 9th st., qhila, , Pa 

uas Purification—St. John and Cartwright, 2ist and Avenue 
A, New York. 

Gas Meters, ete.—Harris, Griffin & Co., 12th and Brown 
Streets, Phiia.. Pa. 

Gas Meters,etc.—Wm. W. Goodwin & Company, 1012 Fil- 

Ghert street, Phila, Pa. 
as Meter Manufacturers—Harris, Helme & McIihenny, 1117 
Cherry st., Philadelphia, Pa 

Gas Fixtures, Ete.—Mitchell, Vance & Co., 597 Broadway 

Gasholders, Etc.—Deily & Fowler, 39 Laurel st., Phila., Pa. 

Gas-Light Company of America, 63 and 64 Drexel Building, 
New York. 

Gasholders—George Stacey & Co., Ramsay st., Cincinnati, O. 

Lava Tips and Scotch Tips—Charles H. Meyer & Co., 227 
Chestnut street, Phil. Pa 

Patent Conically Slotted Wood Trays—John L. Cheesman, 
147 and 149 Avenue C., N. Y 

Patent Gas Exhauster—Smith & Sayre, 95 Liberty sttreet. 

Pelouze & Audouin Condenser—Jas. R. Smedberg, Sole 
Agent for U.S. San Francisco, Cal.; Henry Cartwrighf, 
2107 Green street, Phil. Pa. 

Patent Gas Exhauster—S. S§ Townsend, Agt., 31 Liberty 
street, N. Y. 


~ 


~ 


~ 


~ 


H. R. Smith & Co., Co- 


~ 


GAS COALS 

Cannelton Coal Co. of West Virginia—J. Tatnall Lea 325 
Chestnut street, Phila, Pa. 

Canue} Chips—H. E. Hoy, 34 New street, N. Y. 

Despard Coal Co.—Parmelee & Bros. Agents 382 Pine st. 
New York. 

Gas Coals—Perkins & Job, 27 South st. .N. Y. 

New York and Cleveland Gas Coa Company—384 Fenn 
Aveuue, Pittavurgh, Fa. 

National Coal Gas Company—H. P. Allen, 4 Warren st,, N.Y. 

Penn Gas Coal Co.—l1 Merchants’ Exchange, Phil. and 90 
Wali street, N. Y. 

Peytona Cannel Coal—S. E. Low, 58 Broadway, N. Y: 

Tyrconnell Gas Coal—5S2 8. Gay Street, Baltimore, Md, 

Yougheogheny Coal—Perkins & Job, 27South St N. Y. 


Scotch Cannel Coals—James McKefvie, Cannel Coal Mer- | 


chant, Haymarket, Edinburgh. 
FOUNDRIES. 
Atlantic Dock lon Works—John P. Kennedy, Office 98 
Liberty street, N. Y P.O. Box 2348, 


These Valves 
have used them to be 


The 


They afford a direct passage the full size of the pipe. 
alloy similar to Bassrrr metal, specially prepared for th« 
other metals used for the seats of Gas Valves. 
ces to which it is exposed. 


have been in use for several years, and are pronounced by all who 


Best Gas Valves Ever 


There is no LIABILITY OF COHESION between the Gate and Seat, 
be relied upon to sHUT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 


We refer to the following named Gas-Light Companies among 


WATERTOWN. My 88. 


WILLIAMSBURGH 


INCHES DIAMETER. 


Continental Works—T. F. Rowland, Greeny 
Camden Iron Works, Camden, N.J.—Jesse W. Starr & Sor 


| Franklin Foundry and Pipe Works—Jas. Mars 


23 Nineteenth street, Pittsburgh, Pa 
Gloucester Iron Works—J. P. Michellon, Sec., ¢ 
street, Phila., Pa. 
National Foundry and Pipe Works—Wm. Smit! ( 
Pike, Smallman & Wilkins streets, Pittsburg i 
Oregon Iron Foundry. —Herring & Floyd, 740 Greenwicl 
street, N. Y. 
Pascal Iron Works—Morris, Taskar & Co., Philaaelphia 
WATER METERS, PUMPS, ETC. 
Valves for Water, Steam and Gas—Ludlow Valve Man’g 
Co., 940River street, Troy, N. ¥ 
CLAY RETORT WORKS, 
B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- ¥ 
Cheltenham Fire Brick and Clay Retort Works—Evens & 
Howard, 916 Market street, St. Louis, Mo 
Clav Retort and Fire Brick Works—Edward D. White, Va 
Dyke street, Brooklyn, N. Y. 
Manhattan Clay Retort Works, 15th st., near Av. C, N 
Philadelphia Fire Brick Works, Vine and % ts., Phila, 
Clay Gas Retorts, etc., etc.—J. H. Gautier & Co., r Green 
and Essex streets, Jersey City, N. d 
LAMPS, STOVES, PETROLEUM, ETC. 
Lamps—M. B. Dyott, 114 South 2nd Street, P! Pa 
Patent Lamp Post—J. W. Graham, Ch the, Ohio, or 
A, M. Callender, office of this Journal, 
| MISCELLANEOUS. 
| Architectand General Gas Engineer—W am Farmer, 
Broadway Room 95, N. Y. 
Brass Cocks, Plumbers’ Materials, etc., et 
lin Manufacturing Co., 56 John st., N. Y. 


Contractors for Gas Works, Et Murray & Bak 
Wayne, Ind. 
| Cathell’s Improved Retort Settings—A. M. Calleuder & ¢ 
| 42 Pine street. N. Y. 
| Fodell’s System of Bookeeping—A.M. Callender & Co., 4% 
Pine st., New York. 
| Lowe Gas Process—S. A. Stevens & Co., Sole Agents, Roon 
27. Astor House, N. Y. 
Gas Engineer—B. E. Chollar, 914 Olive St., St. Louis, Mo 
Kidd’s Gas Consumers Guide—A. M. Callender & Co., 42 
Pine Street, N. Y. 
Portland Cements—S. L, Merchant & Co., 76 South st., N. Y. 


Screening Shovels—Herring & Floyd, 740 Greenwich street‘ 
New York. 


Scientific and Practical Chemist and Geologist—Profetsor 


| Henry Wurtz, 12 Hudson Terrace, N. J 
| Screening Shovels—A., See & Son, 1258 Broadway, N Y 





Screening Shovels—Torrance, Mer! LA rroy, N. y 
| Strap File and Binder—A. M. Callendar & ‘ $2 Pir 
Room 18, N. Y. 
nited States Hoisting and Conveying Company, 115 Broad- 


way, N. Y. 
| Wren’s Gas Works—Cor, Jay and Water sts., Brooklyn, N. Y. 


Made. 


The seats are made of an 
purpose, and superior to all 
It does not corrode under any circumstan 


STEAM VA 


and the Valves can 


he many that have 





SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CHARLESTOWN GAS-LIGHT CO., 
LYNN GAS-LIGHT COMPANY, LYNN. MASS 
FITCHBURG GAS-L 
CITIZENS GAS-LIGHT COMPANY, NEWARK. N. @. 

GAS-LIGHT CO., WIRLIAMSBURGH. X. 7 


CHARLESTOWN, MASS. 


IGHT COMPaNY. FITCHBURG. MASS. 


( 
LVES 4 INCH TO 12 INCHES DIAMETER 


_ . —_——— — - - 


JOHN P. KENNEDY, 
Eloy, Kennedy &Co., 


GAS ENGINEER AND CONTRACTOR 


For the Erection, Alteration and Extemsion 
of Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES, 
)ffice 111 Liberty Street. P, O. Box 2,348 
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AGENT FOR THE 
ATLANTIC DOCK 


iron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 
MANUFACTURERS of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Multitubular and Air 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 

every equipment complete for large or small Works, 


GAS-HOLDERS, 


TELESCOPIC OR SINGLE ; 
Iron Roof Frames with Cornice Gutters, covered with Cor 
rngated Iron or Slate; Iron Doors and Iron Pivot Blind 
Windows; Coke Barrows, Fire Tools, Retort Lids, Cotte 
Bars and Screws, Stop Valves, Tar Valves for Regulann 
Dip in Hy@raulic Mains, Pressure Gorernors for Stre 
Mains, and Compensators ‘Cr £). 1austers tnat are unriva 


r 


for unvarying accuracy Steam Engines, Boilers, Etc, Et 
Post Office Box 2,346, Office 98 Liberty street, 
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GAS COALS. 


TH E 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


—O) 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 


m the Pennsylvania Railroad, and on the Youghiogheny River. 

OFFICES 
90 Wall Street, New York. 
SHIPMENT. 


- 


No. 11 Merchants Exchange, Phil’a. 
PLACES OF 
Pennsylvania Railroad, Pier No. Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. do 


NNELTON COAL CO. 


OF WEST VIRGINIA. 
Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir- 


ginia, delivered at RICHMOND, Va.: 
CANNEL, 


366-1y 








— OGOANNELTON 


cknowledged to be the most valuable ENRICHER produced in this conntry, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 


CANNELTON CAKRING COAT. 


Per cent. of Ash in Sulphur in Sprcir. GRAVITY. 


VoLATILE 
MATTER. 


VOLATILE Coat Gas 


MATTER. 


OorT.u. 


CoKE 


CoKE. Coa. Coxe. 








9g » 


64.5 


MAXIMUM YIELD, 5.06 cubic feet of Gas per pour d of Coal 
—gave 16 14-100 Candle-Power. 
COKE, of very fine onality—1453 pounds produced from one ton of coal 
J. TATNALL LEA, ‘Treasurer, P. O, Box 1747 Philade! 
(PERKINS & JOB, 27 South Street,N. Y. ; 
91 State Street, Boston. 


(H. W. BENEDICT & SON, New Haven. 


SCOTCH CANNEL COALS. 


She SUBSCRIBER IS PREPARED TO CONTRACT FOR 

the supply of all the principal SCOTCH CANNEL 
COALS. Prices and Analyses of the various Coals will be Company's Office, No. 52 8S. Gay Street, Baltimore, Md. 
orwarded on application. C. OLIVER O'DONNELL, Pres’t, CHAS. MACKALL, Sec’y. 


CuHas, W. Hays, Agent in New York, Trinity Build 
JAMES MCKELVIE, ng, 111 Broadway. 
CANNEL COAL MERCHA NT, SINCLAIR & AGNEW, Agents, Alexandria, Va. 
HAYMARKET, EDINBURGH. 


This Company offer their very superior Gas Coal at lowest 
ESTABLISHED 1810. B57-1y¥ 


WREN’S GAS WORKS. 


It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs, 
W. C. WREN, 


good illuminating power, and of remarkable purity; or 
Corner of Jay and Water Streets, 


ie 
bushel of lime purifying 6,792 cubic feet, with a large amount 

of coke of good quality, 
lt has been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 

BROOKLYN. N. Y. 

| AVING GRANTED THE USE OF ONE OF 
my Patents to the Gas-Light Company o America, 
and settled my claim against them. I inform the profession 
that I continue to erect the Works known as 


panies of New York; the Brooklyu and Citizen's Gas Light 
Wren’s Cas Works, 


Companies of Brooklyn, N. Y ‘5; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas “ight Com- 
and sell licenses tc 
Petroleum. 


pany, Providence, R, I. 
Best dry coals shipped from Locust Point, wharves, and 
prompt aitention given to orders for chartering of vessels. 
224-l¥ bp 

Gentlemen of the profession :—As your consumers demand 
a better light, and as that demand has been in many cases 
sought in vain to be met by using different abortive imita- 
tions of my various processes, would it nut be well to make 


THE DESPARD COAL COMPANY 
success sure by trying the plan of the inventor. 


OFFER THEIR SUPERIOR 
You can enrich your Coa! Gastoany desired standard, b: 


DESPARD COAL 
To Gas Light Companies throughout the country. 
ising My process, ip the simplest manner, ana much cheaper 
hanby any other method, Address as abuye. 


A yie ld of 4°78 cubie feet per Ib.. 


SALES AGENTS 


THE NEWBURGH 


Orrel Coai Company, 


Mines at Newburg, Preston County, W. Va. 


toom 7, 


of 


us@ my Patents for making Gas from 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No, 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 
Wharvez “Locust Point, 
Compat /’s Office, 15 German St. 
Among the -onsumers of Despard Coal, we name: 
hattan Gas Light Company, New 


f Baltimore, 


Man- 


N.J.; Washington Gas Light Company ; 
Company, Maine 
97 *." Reference to them !* requested 


w4- 








ight Journal. 





York ; Metropolitan Gas 
Light Compsay, New York ; Jersey City Gas Light Company, 
Portiand Gas Licht 


| NEW YORK AND CLEVELAND 


GAS COAL COM’Y 


| Of Pittsburgh, Pa. 

| MINERS AND SHIPPERS OF 

| YOUGHIOGHENY GAS COAL. 
This Company is prepared to furnish any amount of their 


ustly c¢ rated, and acknowledged superior GAS COAL, t 
any point reached by railroad or Davigation. On most favor 


ns. 





| General Office—384 Penn Avenue, 
PITTSBURGH, PA. 
Branch Office—C, & P. RR. Coal Pier 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
| W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 
| at Cleveland, Ohio. 
W. H. WATERBURY & CO., General Sales Agent 
351-1y 137 Broadway, New York. 


PEYTONA 


‘CANNEL COAL 


From West Virginia. 


Yields over 13,000 teet of Gas perton. At 
thousand feet (standard yield) the illuminating power 
is over 43 candles. Purifies 4,510 feet to the bushel 


of lime. 


8, 


ten 


S E, LOW, Secretary, 


Office, 58 Broadway. 





OFFICE OF THE 


'NATIONAL COAL GAS COMPANY, 


No. 4 Warren Street, New York. 


H. P. ALLEN, President. 
E. BS. BRICE, Vice-President, 
A. Hi. ALLEN, Secretary. 
Wu. J. VALENTINE, Treasurer. 
GLORGE W. HAREIS, Engineer. 


| This Company is the owner of the GWYNNE-HARRIS 
AMERICAN HYDROCARBON process, for making Gas for 


r He 
of superheated steam, under what is Known as the 
|GWYNNE AND HARRIS PATENTS, 


fully tested near! 


Lighting « iting purposes, by the perfect decomposition 


| This process has been y 50,000,000 cubic 
feet of Gas having been made under it, and fully demonstrat- 


| ing the fact that itis the greatest improvement ever made 
inthe manufacture of Gas, either for Lighting or Heating 
With half aton of Anthracite Coal 150,000 cubic 
lay 
that one man can attend three or four benches. 
an be put into either Coal or Oil Gas Works 
| (Or where both Coal and Oil are used) at small cost, without 
| any interruption to the working of other benches. The Citi- 
| zens Gas-Light Company of Brooklyn, after using it for more 
than seven months, have fornd it not only far better, but ac- 
tually cheaper than atmospheric airin making Gas, with the 
use of * petroleum and its pruducts ” 


purposes, 
feet of Gas per is made from three benches, and the labor 


is sosma 


The process 


Further information, and terms of sale of rights will be 
given, upon application to the Compsny 345-1ly 
Portland Cement, 

Roman Cement, 
Keene’s White Cement, 
English Fire Brick, No. 1, $35 per M. 

- Silica Fire Brick, $60 - 
IMPORTERS. 
Ss. L. MERCHANT & CO., 

76 South Street, New York, 

Corner Maiden Lane. 344-ly 


t®” Remit 10 cents postage for “‘ Practical Treatise on 


Cement, 


B. E. CHOLLAR, 
GAS ENGINEER, 


914 OLIVE STREET, ST. LOUIS, MO. 


| Sdi- 
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s. IMPROVED GAS EXHAUSTER, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 





















P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 
S. S. TOWNSEND, General Agent, 31 Liberty Street, NEW YORK. 














Jalili. 


fen 





ver 


hel 


ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire. and can not get out of o Mey 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
4, They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 

" 6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, ete. 

for Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 











Ss. — : KS ™ — — 
at J. H. GAUTIER [& CO. 
: THE WAVERLY COAL AND COKE CO. UTIEF : 
Offer for Sale the GREENE AND ESSEX STRFETS, 
ks a: = mT Of | JERSEY CITY, N. J. 
; YOUGHIOGHENY COAL | 7##8#¥ erry.3 
ci DOUBLE SCREENED, Clay Gas Retorts, 

from their Colliery at Smith’s Mills, o oughiogheny River, thirty-seven and a half miles aontherly a 
of aie Path ro yh al, Agee be oe YOUGHIOGHENY CAHAL for Gas House Tiles, 


GAS PURPOSES. 
The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the Fire Bricks, Etc. Etc. 
ele aitiaitiedl Ground Clay, Fire Brick ané 
Full particulars can be had by addressing Fire Sand in Barrels, 


PERKINS & JOB, Agents, \LWAYS ON HAND. 
27 South Street, New York. J. H. GAUTIER. 
91 State Street, Boston. 393-1 Cc. E. GREGORY. 





, wea FOR SALE, — 
on Fe san bagi oe 4 oOo To ns | eed) 
IMPORTERS OF CANNEL CHIPS. Zt * SEARAL ST : : 





LAVA TIPS AND SCOTCH TIPS. —_— 


QU } 
) r ST | | “ 
Address H, E. HOY, pn tele 
°) ALL ORDERS DELIVERED FREE TO NEW YORK. Oe 5 are 
‘ B59-1y 








34 New Street, NW. Y. 
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sign Ee vee f= nh 
: i 
3° # Clay Retort Works, St- 02 


yak 
? 
” Fire 8, hie ¢ Works, Beach & Po 


ip , co 
7@ Brick Works and Office, . 


PHILIP NEUKUMET, 


(SUCCESSOR TO JOHN NEUKUMET), 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


se" Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of charge, upon application. 


M‘NEALS & ARCHER, MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
BURLINGTON. N. J, RETORT WORKS. 





Oo ADAM WEBER, 
+7) @ (Successor to MAURER & WEBER.) 
o a | PROPRIETOR, 
a. @ Office and Works, 15th Street, Avenue C 
Seal =|] 
al Q) Manufactures of 
' = oe FIRE BRICK AND TILES, 
2 i?) Of all shapes and sizes. 
oF = "Ti FIRE MORTAR, CLAY AND SAND. 
Ss a © t®~ Articles of every description made to order at _— 
notice, pe 
& c 
Lu 3 
c. Ps 
= ~ 
< A) 





CAST IR ON. PIPES 


FOR WATER AND GAS. 
NEW YORK 
FIRE BRICK AND CLAY ce 
Retort Works.!|R- D- WOOD & Co.. 
PHILADELPHIA, 
MANUFACTURERS OF 
(Branch works at Kreischervilie, Staten Island.) 


B. KREISCHER & SON, | CAST IRON PIPE 
nse: Sieiileaes wilted, FOR GAS AND WATER 


GAS RETORTS, TILES & FIRE BRICK Lamp Posts. Valves, Ete. 


Of all shapes and sizes. 








BW Established in 1845. ges 


Mathew’s Pat. Anti-Freezing Hydrants, 
FIRE MORTAR, CLAY AND SAND. . 


Articles of every description made to order at th 400 Ch estn ut Street. 


shortest notice. 








B. KREISCHER & SON 





ay H. R. SMITH & CO., 
Gloucester Iron Works, COLUMBUS, oltTo, 





GOREN Ron wore OFFICE—NO. 5 NORTH SEVENTH STREET, ep trmagegeets 
1 CLOUCESTER NJ. na PHILADELPHIA. CAST IRON GAS & WATER PIPE 
—— = —? i . DAVID S BROWN. Pres’t. JAMES P. MICHELLON Stc’y } | j 
ee a ‘ BENJAMIN CHEW, Treas WILLIAM SEXTON Sup’t. BRANCH CASTINGS, LAMP POSTS, Etc. 


Pipe from three inch and upwards cast verti: allyin 12 feet 


CAST IRON GAS AND — hbaiog lengths 
Cast Iron Heatine and Steam Pive. Stop Valves, water or Gas, | HEAVY AND LIGHT CASTINGS OF ALL KINDS. 





DAILY CAPACITY 125 TONS 
. 
Fir e Hy dr i ” Our Works conneet direct with eleven railroade center- 
q A A haan a i q Pr ai > > FR oa. ng in this city, giving us unequalled facilities for shipping 


| O all points, at the lowest rates of freight. {05- ly 
i 














pnue © 


S, 


ND. 
‘r at shor 
15 
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te. 


rants, 
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IPE, 


S, Etc. 
n 12 feet 


CINDS. 


¢ center- 
shipping 
105-ly 
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Mackenzie 


se 


Patent Gas Exhauster 


And Patent Compensator. 








T. DEAN, Pres’t. i js. N. Sart H, Treas. 
Ss. F. DEWEY, V. Pres. f OFFICE OF (CHAS. F. DEAN, Sec. 


THE GAS-LIGHT CO. OF AMERICA | 


Nos. 63 and 64 Drexel Building, 
NEW YORK. 


JHE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 


AND 


Wren and Barker Patents, 


P. O. Box, 5131. 





are prepared to treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
onstrated by practical experience in alarge number of Gas 
Works employing them, will not fail to convince the intelli- | 
igent Gas Manufacturer of the great advantages derived | 
from their use. | 

Gas of unexceptional quality, of high illuminating power Is | 
made at many of these works by these processes, at a cost of 
from 40 per cent. to 40 per cent. less than an ordinary quality } 
of illuminating gas can be made by any other methods in use. | 
Gas Companies generally may easily, and at small outils vfor 
making the necese*"y Changes in manufacturlug apparatus, 
double their net earnings, and supply a much better light to 
their patrons, at greatly reduced prices, 

The Company iespectfully refer to Companies using these | 
processes in this city, Reading, Penn., Chicago and else 
where, and especially to the Mutual! Gas-Light Company of | 
Detroit. Mich., whose works more nearly conform in ail de- 
rails of construction to the original plans of the inventora 
‘yan those cf other Companies. 

Por Correspondence, ctc., address to office as above. 

CEARLES F, DEAN, Seerstaryi 





| Belleaire, ©, 








= LEILY&FOWLER — 


LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREET 
PHILADELPHIA. 


MANUFACTURERS ©} 


CAS HOLDERS, 


SINGLE AND TELESCOPI( 
OR WROUGHT IRON GU-DE FRAMES. 
We are prepared to furnish 


Frames, Bench Castings, Condensers, Scrubber 
Drips, Bends, Tees, and all 





Gas Works. Previousto 1868 our Mr. D. built » Gas W k 
and fifty-four Holders, Since that date we have milt 
| Gas Works and forty-six Holdera. We & t nm person 
| the erection of all our work, and would refer to the Gas Com 
panies at the following places, where we have lilt Holders, 


since 1868; 
Lancaster, Pa, 
Williamsport, Pa. 
Bristol, Pa. 


Barnesville, O 
Franklin, Ind 


Catasaqua, Pa. Joliet, IL. 

Kittanning, Pa. Lawrence, Kansas 
Hazelton, Pa. Jefferson City, N.O, La 
Freeport. Pa. Algiers, N. O., La 


Huntingdon, Pa. Kalam 3200, Mich 
io. N.Y 


Pittston, Pa. Buffalo, N ; 
Bet’*shem 5), Pr. vdensburg, N. Y 
Suaron, Pa Waverly, N. Y. 
Canton, Pa. Little Falls, N. 


Annapolis, Md. 
Parkersburg, West Va. 
Lynchburg, Va. 
Youngstown, O 
Steubenville, ¢ 
Zaneaville, O 
Manst#ield, © 

Mariog, 0. 


Penn Yann, N 
Watkins, N. Y. 
Gloucester, N. J 
Salem, N. 
Mount Ho! 
Piainfleld, N. J 





Athens, O 


Holders, Wrought Iron Roof 


other Iron Work connected with 
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Continental Works, 


GREENPOINT BROOKLYN, 


ENGINEER AND MANUFACTURER 0! 


ROWLAND, 


BR. . 





OF NY MAGNITUDE 


nsers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 


in ther arti onnected with the Manufacture and 
Dis tion of Gas, furnisi®d with despatch, Plans 
2nd Specifications prepared, and Proposals given 
~ Plans for Lighting Cities, 
ns, Mansions, and Manufactories, 


JESSE W STARR & SON, 


Camden Iron Works 


Tamrden, New Jersey, 
Office in Phitadeciphian Vo. °35 Chestnut St,, 
Where a member of the Firm cam be seen 
betweos £2 maa. camedd ‘2 gr. ea. Gasily. 
MANUPACTURERS OF 
KINDS © \STINGS AND APPARATUS FOR GAS 


WORKS, 


Vvought Tron Roof Frames, 


i er S1OUSseSs Ketorts and al) castings re- 

ting therm in the latest and most improves 

V ASHERS, CONDENS! SCKCURBERS and RXHAUSTERS 

yt Retorta tM ressure. VURIFU RS, varying 
(My je feet daily purifying cé pacity, 


Wrought Iron Lime Sieves 


stg 


GAS HOLDERS, 


ELESCOPIC AND SINGLE, 


Vil in ron guide and suspension frames, GAS GOV- 
ERNORS or REGULATORS, STREET MAINS, from 1% to 
INCHES DIAMETER, for WATER orGAS, Street Main con 
tions, such as BRANCHES, BENDS, Drips, SLEEVES, etc, 
ror VALVES, from 8 to 30 inches, for both Water and 


Wrought iron Work. 


nuith and Sheet Iron work required in and abou 
rks. 226-11 
Jessk W. STARR. JESSE W. STARR, JR. 


TYRCONNELL GAS COAL., 
cig, pe glial ses rJ NITY, Wee? 
Cempany’s Office, 32 8. Gay St., Baltimore. 
CHARLES MACKALL, Secretary. 
CAARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥, 
Baltimore, Md, 


V 


ch 


SHIPPING POINT 





is coal yields 10,000 cubic feet of Gas, with an illuminat 
g nower of over 16¢ Forty bushels of very supertor 
oke. with little scarcely any clinker iinuy 
MITCHELL, VANCE & CO.,, 
Manufacturers of 
‘ r . ob ay = 
CHANDELIERS! 
4nd Every Description of 
GAS FIXTURES, 


Also Manufacturers of 


indies, 


ine Gult Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c, 
Salesroom, 3597 BROADWAY, 
Kear Entrance 140 Mercer Street,) 
NEW YORK. 
Special designs furnished for Gas Fixtures for Churches 


Public Halls Lodges &c., 
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CINCINNATI GAS WORKS, ERECTED 1871-72-73.—_WM FARMER, Eno. 


Ww iit LuiaAa M 


lourinal, 


Sep. 16, 1876. 











Sa ar nar 5 a Le 8 | OE 


LACLEDE 


GAS WORKS 





ERECTED .872.—WM, FARMER, ENG 


FARM ER 


ARCHITECT AND GENERAL GAS ENGINEER, 


WILLIAM FARMEK may be consulted upon all matters connected with the construction 


BROADWAY, 


TRINITY BUILLDING, 


Room 


m—-—— 


of GAS 


furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity 


PATENTEE OF THE FOLLOWING 


WORKS 


New York, 


95, 


h 


or any other description o: baildings Wu 


INVENTIONS : 


Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 


Grw. CHas. Rooms, President Manhattan Gas-Light Company, N. Y. 


A. W. BENson, President Brooklyn Gas-Light ¢ 


8S. L. Husrep, President Laclede Gas- 


Professor BR, StILLImMan, New Ilaven, Conn, 


To Gas Companies. 


CHEESMAN’S 


CONICALLY AND DIAMOND SLOTTED 
SOLID WOOD TRAYS. 


P*TenTED OcToBER 21, 


1862 anp JunE 10, 1873. 


. 








The above Trays are made from half inca to one anda 
quarter inch thick with a strong centre piece, 
on top. Aiso the Diamond Bar 


bars bevelled 


Tray crn be used either 


side up smoothest and most durable Traysin use. They 


ompany, 
> W. W. Scarporovan, President Cincinnati Gas-Light Company, 
Light Company, St. Louis, Mo, 


are now used by more than three hundred Gas Companies | 


in the United States and other places, 
JOHN L. 
151 and 153 Avenue 


CHEESMAN, 
C, New York 


GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING 


ROOM 90. 111 BROADWAY 





Blowers for Forges, Foundries, &c. 


Pumps for Water, &c., &c. 


wane 


REFERENCES: 


Prof. HENRY WURTz, 


THE LOW: GAs PROCESS, 


S. A. STEVENS & CO, 
SOLE AGENTS. 
ROOM 87, ASTOR HOUSE. 
P. O. Box 1110, NEW YORK. 
AND 
130 Waunut Srrert, PHTADELPHIA. 


THE ATTENTION OF 


MANUFACTURERS OF COAL GAS 


is called to a new 
cari 


100 


Process for Making Gas from the Hydro- 
ns distilled from Bituminous Coal at a low temperature 
and Water Gas, insuring a five-foid increase, and the 
est possible economy and convenience in manufacture. 
For particulars see paper on Coal Gas, 
Journal Maich 2nd, 1876, or inquire of 


Dr. M. W. KIDDER, 


47 India Street, 


FOR SALE, 


PURIFYING APPARATUS, CONSISTING O|! 
inch Condenser of 24 columns, 20 feet high, with By- 
Pass; four Set Washers, 12 inch diameter by 9 feet high, 
with By-Pass; four round Purifiers 6 feet diameter by 3 feet 
deep; rs of (cast iron), Covers and C 
Balances, and one 6-inch Dry Centre Valve and ¢ 
The above Apparatus is in first rate order, 
cheap, For particulars address 
THOS, F. KENDRICK, Sec 
Nashville Gas- Light Co, 


GEORGE H. MORRISON, 
Importing Tailor | 


No. 23 East Fifteenth Street, 


(Bet,'5th Av’e and,Union Square. 


great- 


as published 


Boston, 


A SIX 


4 


seven ti Trays unter 


mnections, 
and willl 


re St 


402-4t 


97-lv 


al | 


GEN. A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company, St. Louis Mo. 
Cincinnati, Ohio | C. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
| JAMES R,. SMEDBERG, Consulting Engineer, San Francisco, Cal. 


12 Hudson Terrace, Hoboken, N, 


KG) the Journal for Reference 


HUTCHINSON’ S PATENT 


Strap File and Binder 


ini ij MLO © fh) 
AMERICAN 


J. 









i Gas-Light Journal 





en iibve rans 


Strap File 


| 45D 


| BINDER, | 








ADVANTAGES OF THE STRAP FILE. 


{ 
Ist. It is simple, strong, and easily used. 
nd. Preserves papers without punching boles. 
rd. Will always lie flat open. 
ith. Allows any paper on file to be taken cf, with 


out disturbing the others. 


We will 
for pre 
nal 


furnish to our subscribers this important article 

numbers of the 

as it is issued, at the vcry low price of $1.25. 
either by Express or Mail, as directed. 

By Mail the postage will be 

o thefprice of the Binder. 


serving ina convenient form, the Jour- 


Se 
20 cents, which will be add 
Send orders to 

A. M. CALLENDER & co., 
12 Pine Street, Room 18 New Yoak. 


| 














ilo 
Mo. 


cle 


ur- 
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THE 
HOISTING. 


UNITED STATES 
AND CONVEYING CO., 


OFFICE, 115 BROADWAY, NEW YORK. 
ALBERT H. KING, President. 





LEHIGH AND WILKESBARRE COAL Co., 20th STREET AND E. R., N. ¥Y 


The MACHINES manufactured and 

supplied by this Company for 
HOISTING and CONVEYING 

GOAL, &c., &c., are AUTOMATIO, 

COMBINING SIMPLICITY, 

GENERAL UTILITY and GREAT 
FACILITY IN WORKING. 

They are NOT LIABLE to GET 

OUT OF REPAIR. 


Weighing Apparat I ta 1. and will weich without cxtra cost 
Reference, by permission, is made to the Manhattan Gas-Light Co., at their Works, 
i\sth Street and Nor'h River, N. ¥ where the Machines may be seen in daily operation. 


BLACK DIAMOXxD STFEL WorKs, PITTSBURGH, Pa. 


We use your Machine, one man only being required to operate it. It isa decided im he Hoisting 1 ng Machine sui S Ve cannot say too much tn its favor. 
provement over any method we have ever seen for Hoisting and Conveyinn material of | 
any kind, 
Working Models of the various Machine may be seen. and full information obtained at the Company's office, Rooms 1, 2, and 3, 115 Broadway, N. Y. 


CAS PURIFICATION. 


St. John and Cartwright’s 
NEW IRON COMPOSITION 


as purified, per bushel, on a single test, 10,000 feet of West- 
moreland Gas. With revivification lasts indefinitely, Sur- 
passes in POWER and ECONOMY all known materials, Saves 
largely in FIRST COST, SPACE, LABOR, SUPERINTEND 
ENCE, and all current expenses. Will purify easi/y sulphu 
rous gas, wholly wamanageable by lime. Takes out all the am 
monia. Now operating in the following Gas Works: tlarem’‘ 
New York (21st street); Port Morris; Hunter’s Point; East 
New York Worcester, Lynn and Cambridge, Mass.; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., 
and being introduced in many other places, 

Cost 70 cents per bushel. One bushel for each square foot 
of Purifier sufficient. Rights to use for life of Patents, for 
daily makes of gas in thousands; under 25,000 $200; under 
50,000, $400 ; under 100,000, $500 $250 additional for each addi- 
tional 50,000 per day. 

For further information and instructions, apply to 

ST. JOHN & CARTWRIGHT, 
2ist Street and Avenue A, New York Gas Works. 
ev Immediate arrangements are urged, as the demand for 
the prepared composition is increasing so rapidly that delays 
in supply may occur. 


GEO, STACEY. HENRY RANSHAW WM. STACEY, 


GEO. STACEY & Co., 
MANUFACTURERS OF SINGLE AND TELESCOPIO 
GAS-HOLDERS. 


AND ALL KINDS OF 
Cast and Wrought [ron Work 


Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET C in 


cinnati, Ohio. 
REFERENCE. 

Cincinnati Gas-Light Co. Baton Rouge, La., Gas Co. 
Indianopolis Gas Co. Saginaw, Mich., Gas Co. 
Dayton, O., Gaslight Co. | Oshkosh, Wis., Gas Co. 
Covington, Ky., Gas Co. | Peoria, Ill, Gas Co. 
Springfield, O., Gas Co. Quincy, Iil., Gas Co. 
Terre Haute, Ind., Gas Co. | Champaign, Ills., Gas Co. 
Madison, Ind., Gas Co. | Carlinville, Il., Gas Co. 
Kansas City, Mo., Gas Co. | Bowling Green, Ky., Gas Co§ 
Topeka, Kansas, Gas Co. | Hamilton, Ohio, Gas Co. 
Burlington, lowa, Gas Co. ; Vicksburg, Miss., Gas Co, 
Nashville, Tenn., Gas Co. | Denver City, Cal., Gas Co 

R. T. Coverdale, Eng’r Cincinnati, and others. 


EVENS & MOWARD. 


MANUFACTURERS OF A SUPERIOR QUALITY OF 


' ; 'CHELTENMAM FIRE CLAY wo 
cS a teanga)s 
. . = CVENSEHOWARO| 8 


' 
a8, 


Fire-Brick, Clay 
Gas Retorts, 
o4i4 punoin 

oul4 ‘odig uleig 





916 MARKET STREET, ST. LOUIS, MO. 


” 


CAMPBELL, BRICK & CO., 


MANUFACTURERS OF 


Cas Engineers, 
AND PARTIES ENGAGED IN THE BUILDING OF 


CAST IRON PIPES, GAS WORKS, 


FOR WATER AND GAS. vho desire information regarding PETROLEUM GAS, eithe 
for use pure or for enriching. are requested to address. 
Office 112 Leonard Street, N. Y. 
J. D. PATTON, 


Rosert CamMPpBELL. 
63-un] Treverton, Northumberland Ca’ Ya 
Rivey A. Bricr. . oi 


= W. hone K IDD’S 
Brooklyn Clay Retort Gas Consumers’ Cuide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quantity 
FIRE BRICK WORKS | and money value of the Gas consumed. Also the best method 
= « \f obtainiug from Gas the largest amount of its light. 
VAN DYKE STREET, BROOKLYN, N.Y it will be to the advantage of Gas Companies to supply 
AT =T, 4 s Ne We 


their Consumers with one of these Guides, as a means of pre 
venting complaints arising from their want of knowledge in 


ng particulars. 


AN D | 





| 4. BRICK & CO $02-1y 


- ; wT regard t¢ ore ation of their mete For sete b 
EDWARD D. WHITE, Surviving Partner of the late trio gard to ther egistration « one CALLESUNS & it 
42 Pine Street, New Yor7, Room 18, 
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1349. HARRIS, GRIFFIN & CO.,_ 1876. 


lzth and Brown Streets, Vhiladelphia, Penna. 
and 49 DEY STREET, NEW YORK CITY. 
Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, METER 
PROVELS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEN- 
TER VALVES, aud all Apparatus pertaining to Gas Works in their line. 









































Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 

We hereby caution all parties against making, vending, or using any Gas Exnaust Governor that will be an encroachment of our patent. 

The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribu- 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 


can apply, in the construction of Gas Meters, ete., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar 
anteeing satisfaction 


ANDREW HARRIS. JOHN J. GRIFFIN. 


NOW READY AND FOR SALE, GRAHAM™M?S 


FODELL’S Patent Anti-Freezing NEW YORK SHOVEL WORKS. _ 


System of Bookkeeping | LAMP POST. SHOVELS 


FOR GAS COMPANIES, THE BEST, 


| 
Price $5, which snould be sent either In Check, P. O. Order, | 
or Registered Letter. | 
lank Books, with printed headings and forms on this sys- } 
tem, wil! be supplied to Gas Companies, by applying to W. P. | 
FODELL, Philadelphia, or 
A. M. CALLENDER & €&”., | 

Office Ga8S-LIGHT JOURNAL, 42 Pine St., N.Y. 


MCNAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 


Plumbers Materials. 


WROUGHT IRON PIPE. 


Gas and Steam Fitters’ 
TOOLS. 


MANUFACTURERS OF 


OOPS!'& SPADES. 


SHOVELS AND SCOOPS A SPECIALTY 
CHEAPEST AND ‘ , : ‘ é 
at waco h For Gas-Light Companies. 
POST EVER OF- 
FERED TO THE 
PUBLIO. 





WoosTER, OHIO 
Jan. 24, 1871. 
r , ‘ 7 ra > DAN 
J. W. GRAHAM, DEAN’S PATENT 
Dear Sir: Yours of 

the 14th inst at hand. COKE SCREENING SCOOPS. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
be all as you represent- i 
ed. Whilst nearly a 4 V / 
dozen of our sixty-five t 3 I A MQ ATI de 
Posts were frozen down 
last month and first of — 
this not one of yours 9 
was affected. by the BUTLER’S PATENT 
heavy frost. What cap | 
you sell them at? 


Seonw, Coke and Coal 


LUCAS FLATTERY 


Frames are 12 by 18 inch, seven bars, best Malleable Iron. 
They can be mad to screen any size desired. 

A. SEE & SON, 
i04-ly 1358 Broadway, N. Y¥. 








“ Sec’y W ooster Gas- Ss Cc R E E N I N G Ss H oO Vv E I S 
56 JOHN STREET, WN. Y. i ae } 2 
ddre’ » Patentee, ; - - 
&®~ Illustrated Catalogue and Price sent on application, J. W. GRAHAM, ¢ MADE FROM BEST MAL- 


378-3m 269-91 Chillicothe, Ohio. ; 


HERRING & FLOYD, | LUDLOW 
OregonIron Foundry; Valve Manf’g Co., 


38, 740, 742 and 744 Groenwich St,, N. Y OFFICE AND WORKS 


MANUFACTURERS OF 
93S to 954 River Street and 67 to 83 Vail Ave 
ALE KINDS OF CASTINGS ell soln sees 
TROY, NEW YORK. 


APPARATUS hte GAS-WORKS. | BRASS AND IRON SLIDE VALVES. 


BENCH CASTINGS Double and Single Gate winch to 86 inch—outside and 


inside screws, Indicator etc.) for Gas, Water and Steam— 
from benches of one to six Retorts each. i : 


LEABLE IRON AND STEEL. 


FURNISHED WITH LONG OR D 
HANDLES 


Perfect in their operation. is very 
strong, and from their great durability 
vastly more economical than any sub- 
stitute. Refer to all the principal gas 
Companies in the country, who ac- 
knowledge them as the “ne plus ultra 
of Coke Screening Shovels. 

Ordersadires 

HERRING & FLOYD, 
Sole Agents, 
740 Greenwich St., N. ¥. 





1] 7 Ther YET r HYDRAULIC MAIN DIP REGULATORS. / ge I still rets the orig 1 SABBA: 
WASHERS: Mt LT t BLA R AN D — : TON LETTERS PATENT, and have granted 
AIR CONDENSERS: CONDEN- ALSO no rights or privileges to any other 


a Dd ipa SCRUBBERS, FIRE HYDRANTS. 


EX HAUSTERS Prof. 


parties, 





for relieving Retorts from pressure. 
3ENDS and BRANCHES 
of all sizes and description. 


Henry Wurtz, 


Chemist and Ceologist. 


Offers his professional services, in the fleld and the labora- 


FLOYD'S PATENT 
MALLEABLE RETORT \LID. 
a s tory, in the investigation, by the most recent and advanced 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 
SELLER’S CEMENT 
for stepping leaks in Retorts. 


} sc.entific methods, of all questions of Water supply of towns 
dwellings, factories, steam-boilers, etc. Chemical Analyses 


. * 
tt uassanaaaonaaa anus a 
AA 


of River; Lake, Spring ana Well-Waters, made by the =cst 


mproved methods, 


ENCES FURNISHED. 


SEND FOR CIRCULARS. 


GAS GOVERNORS : es Prof. W. makes a specialty of GAS (‘HEMISTRY, and the 
. fe Analysis of Gas, Gas and other Coals,and Potable Water 
anc. wverything ccnnected with well regulated Gas Works, at fz] 
low wee, ane vn order. = | Has special laboratories and unequalled facilities for thes 
N. B.— VALVES from three to thirty inches— 








at very low prices. 
SILAS C. HERRING. JAMES B. LO 


purposes. Formerly Chemical Examiner in the U.'S Patelt 
| Office, and pe aiiarly compete“. 
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SAMUEL DOWN, President. WM. H. HOPPER, Vice-Pres't. WM. N. MII EI Trea T. C. HOPPE Gen’l Sup’t 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 


Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Ret Centre Valves, Pressure Registers, Pressure and Vacuum 
5 7 


Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governo} Experimental Meters, Watchman’s Clocks, Etc., Ete 
Bas" Sole Agents for W. Suca’s PHOTOMETRICAL and ANALY 7 ic LL GAS APPARA’ rt S, 
A full assortment of the above kept at the Manufactories and Agencies, whe lers may be addressed, 
Agencies. American Meter Compauy, 


| West T'wenty-sceond Street, New York. 
A [ nd Twe nty second Street, Philadelphia. 


\ ington Street, Boston. 


37 Water Street, Cincinnati. 
20 Sonth Canal Street, Chicago. | 
511 Olivo Street, St. Louis. 


HARRIS, HELME & MeILHENNY, 


Successors to Harris & Brother. 


! 
i 


BESTA BUIISii—D 18948a. 


RPIRAGCTUOAL Gas Wawe WANUPACTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 
To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other ‘Artic ‘les 


appertaining to the use of Gas Works 


From our long P) rac toical Experience of the Business (covering “a pr a4 vf of YS wears) and from Own personal supervision of all 
Work, we can guarantee all orders to be exec uted promptl yy, an lin every resnect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME JOHN McILHENNY. 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’‘s. 
MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s,Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia ‘lest Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS Of the ORIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and all apparatus connected with the business 

All work guaranteed first class in every particular, and orders filled promptly 


WILLIAM WALLACE GOODWIN. [335 ly} HOWARD KIRK, Special Partner. 





MURRAY & BAKER, 


CENTENNIAL DRAWINGS. Practical Builders. B. Ss, BENSON. 


And Contractors forthe Erection of 
Gas Works, 


MANUFACTURER OF 


Prospective or Geometrical Drawings 





MANUFACTURERS OF ALL THE LATEST AND MOST 
of Buildings and Apparatus, suitable for Exhibition Pur- IMPROVED APPARATUS AND TOOLS FOR 
ER: SNS ee. SOEeee THE MANUFACTURE & DISTRIBU- 
F. H. MULLER. Oe ieee . . ° 
TION OF COAL GAS Cast Iron Pipes and Fittings, 


126 East 52nd Street, N. Y. 
G2" WoRES AT THE RAILWAY DEporTs, AND 


A me FORT WAYNE, INDIANA. 


GARDNER BROTHERS, Cas and Water Mains. 


We manufacture Bench Castings, Washers, ‘The Im-| 41) sizes from 3 to 30 inch cast vertically in 123g feet lengths 
MANUFACTURERS OF mersed Multitubular,” and Atmospheric Condensers, Wet and J2 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Singl Office & tactory 52 East MonumMept Nt., 
Clay Gas Retorts, Gas Holders, Wrought Iron Trussed Roof for Iron or Slate; BALTIMORE, MD. 


. Wood and Iron Trays for Purifiers, Coke and Coal Carts, a: aes usta — 
Retort Settings, Wrought lron Screening Shovels and Castings, and Wrought 
‘ . Work of every description for Gas-Works C CEFRORER 
Fire Bricks, Etc. As Mr. Murray is a Practical Draughtsman, we will furnish : ° 


Works Lockport Westmoreland Co.. Pa.) plans and specifications to parties or associations, or will wait Manufacturer of 
’ ’ 7] . 


personally upon parties contemplating the construction of 4, 4 ‘i 
Office, 964 Fourth Avenue, new works, or the alteration or extension of old oues . ¢ = A = B U R ~ BSD) R Ss 3 
The most satisfactory references can be giver, if required — 
PITTSBURGH, PA. | of the experience and commercial fairness which character | GAS HEATING AND COOKING APPARATES. 
- J. R. SCOTT, TS eaaks comaetealty inviie Western men tu call and see FITTERS’ PROVING APPARATUS ETC. 
en'l Agent for Nery England, —_| our patterns and works here, MURRAY & BAKER, . ¥ 4 


Washington St., Bostim. | wi Fort Wayne, Iadiara, | No. 248 North Eighth Street, Philadelphia, 
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MORRIS, TASKER & CO., Limited. 


PASCAL TRON WORKS, PHILVA. 
DELAWARE IRON CO... NEWCASTLE, DEL, 
OFFICE, NO. 209 SOUTH THIRD STREET, PHILADELPHIA. 


Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse, 36 Oliver Street, Boston, Mass, 
FOR GAS WORKS MACHINERY, ADDRESS OFFICE, 209 SOUTH THIRD STREET, PHILADELPHIA. 
Manufacturers and Builders of Gas Works, of all Descriptions, of the latest improved Plans. 
WROUGHT IRON ROOF FRAMES,.— lor Slate, or Corrugated Lron Coverings, with Cast Iron Cornice Gutter. 


Iron Doors and Frames, Wrought Lron Pivot Blinds, Windows and all kinds of Castings and Smith Work 
for Buildings. 


BENCH CASTINGS. — Retorts, and all Castings and Wrought lron Work required for Setting them on the Latest 
Plan. ‘Tar Gates, Wrought Lron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons and Stokers’ 
Tools. 


EXHAUSTERS, — Exiiausters and © ompensators 3y-Passes to pass from 4,000 to 150,000 cubic feet of Gas per 
hour, with Engines, Governors, Pressure and Vacuum Gauges. 


SCRUBBERS,— Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 

WASHERS.— Cataract and Single and Multitubular Spray Washers. 

CON DENSERS,—-‘Single and Multitubular Air and Water Condensers. 

PURIFIERS, * Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or 
Oxide of Iron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. 

CARRIAGES.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 

WETERS,—Square and Round Meters of any capacity. 

GAS HOLDERS,— Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspension Frames. 

GAS GOVERNORS, _-Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also 
Dry Governors with Flexible Diaphragms for Underground Pipes. 

STOP VALVES.— Double Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. 
These Valves are proved on both sides, with a heavy Water Pressure, Flange and Bell Pipes, Fittings and 
Drips of all descriptions. Steam Boilers and Hot Water Apparatus for Heating, Building, and Gas Holder 
Tanks. Lamp Posts and Lanterns. 

Sole agents and manufacturers of Morton and Holman’s,and Munzinger’s Patent Self-Sealing Retort Lids, 


Manufacturers of Wrought Iron Welded Tubes, Plain, Galvanized and Rubber Coated, for Gas, Steam, an 
Water. 


Lap-welded Charcoal Iron Boiler Tubes. 
Oil Well Casing and Tubing. Gas and Steam Fittings. Improved Sugar Machinery. 


P. Munzinger’s § Patent Ash Lime Trays. 
































In use at the following Gas-Light a 


Pittaburg Gas Company, Pa. New Orleans Gas Company, La. | Augusta Zas-Light Company, Ga. 
Peoples Gas Company, Baltimore Salem fins-Light Company, Mass. Huntsville Gas Company, Ga. 
Lowell Gas-Light Company, Mass New Biltain Gas-Light Company, Conn. Chattanooga Gas Company Tenn. 
Lynn Gas-Light Company, Mass. Rahway Gas-Light Company, N. J. Murfreesboro Gas Company, Tenn. 
Albany Gas-Light Company, N. Y. Trenton Gas-Light Company, N. J. Hagerstown Gas-Light Company, Md 
Schenectady Gas-Light Company, N. Y. Elmira Gas Company, New York. Hanover Gas Company, Pa. 
Utica Gas-Light Company, N. Y. Erie Gas Company, Pa. ~ Easton Gas Compary, Pa. 
Jersey City Gas Company, N. J Columbus Gas-Light Company, Ohio, Uniontown Gas-Light Company, Pa. 
St. Paul Gas-Light Company, Minn. Westchester Gas-Light Company, N. Y. Coatesville Gas-Light Company, Pa. 
Cumberland Gas-Light ompany, Md. Santa Cruz Gas Company, Cal. Houston, Gas Company, Texas. 
Hartford City Gas-Light Company, Conn. Lawrence Gas-Light Company, Kans» + Wilkesbarre Gas Con pany, La. 
Richmor3 Gas Company, Va Salem Gas Company, N. 6 Middletown Gas Conrpany, New Yor 
McKeesport Gas Company, Pa. Indiana Gas-Light Company, Pa | Washineton Gus-Lig bt Company, Pa. 
Middletown Gas Comp»ny, Pa. Peoria Gas Company, III Princeton Gas-L ight Company, N. J. 
) East Newark Gas-Light Company, N » | Monivtair Gas. Company, N. J News.k Gas Cc mpany, Ohio, 


pton Gas Company, N. J i Williamsport wes Comneny, Pa Pontiac Gas-Ligbht Company, Mich. 
¥anesville Gas Company, Omo. Wouster Gaa Light Com) acy, Chiu. And numercus «ther Companies, 




















